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THE 1910 AUTOMOBILE 
™,y ONVINCING evidence that the 


automobile 


of to-day is as far perfected as the ma 

yg tertals of construction and mechanical in 
genuity will allow, is afforded by the 

fact that the cars shown in the two annual exhibitions 


this year exhibit ne novelties of a radical character as 
compared with the cars of the preceding year. Indeed 
were it not for the relatively short life and high cost 
of the tires, the automobile would surely be entitled 
to rank as the most perfect and economical means of 
transportation of the present day As to whether 
some cheaper and more durable substitute, having the 
same resiliency as rubber, will be found during the 
immediate future, we can only say that there is not 
at present, as far as we know, any promise that such 
® substance will be produced At the same time, the 
development of the car has been along lines that are 
highty favorable to the life of the tire; for both the 
weight and the horse-power have been greatly reduced. 
Moreover, the average owner is beginning to under 
stand that the exercise of discretion in the use of the 
brake, in avoiding rough places on the road and in 
slowing down at curves, will add from fifty to one hun- 
dred per cent to the life of the tires 

The tendency toward standardization is even more 
marked this year than last, and the freak car is con- 
epicuous by its absence The predominance of the 
four-cylinder motor would indicate that this is to be 
the prevailing type of the future. The six-cylinder 
motor is being made; but in spite of its acknowledged 
advantages of more even torque, etc., it is mainly con- 
fined to expensive cars of high power. An encourag 
ing feature, based upon thoroughly sound mechanics, 
is the increased length of stroke; two of the leading 
makers exhibiting 30-horse-power cars with cylin- 
ders 344 inches by 5 inches stroke and 3% inches by 
§ inches stroke respectively 

Undoubtedly, the present flood tide of prosperity in 
the automobile industry is due largely to the fact that 
# multitude of people of moderate means, who have 
been waiting until a thoroughly serviceable car em- 
bodying the latest improvements was placed on the 
market at a low price, is now being accommodated 
Several makers are offering a four-cylinder 20-horse 
power car, having all the features of stylish design, 
accessibility to the parts, and ease and certainty of 
control, of the more costly designs, for the low price of 
$750. Cars of this type have proved during the past 
year that, with judicious handling, they are perfectly 
well able to stand up under constant and severe service 
For all cars, the four-cylinder, four-cycle engine, with 
variations in the \ ‘ rangeme! o suit the tast« 
of the various builder has become the standard type; 
anc the indications are that ultimately the cylinders 
will be cast en bio 
given place to babbitt parallel bearings of liberal area 


Crankshaft bali bearings have 


although a few first-class makers are using a modified 
bali bearing with an outer rotating ring. For axles, 
although a few still use the balls, the roller bearing 
seems to be established as the standard practice 

There is a practically universal use of high-tension 





ignition All machine down to the lowest priced, 
vee magnetos, with either a four-cylinder coil and 
timer as auxiliary, or a dual system of ignition. The 
shaft drive is in almost exclusive use, the chain being 
retained only on Vv irge cars. The transmission, 
except on t! smallest car is almost invariably of 
the sliding and selectiv typ with three speeds 
ahead and one reverse, and e excellent results ob 
by tho which have ced transmis 
gion on the rear axle ar nging this arrangement 
into general favor 
Lubrication is effected mainly by two syster ons 
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employing “splash” lubrication, in which the cranks 
pass through a bath of oil contained in the bottom of 
the crank case, and the other employing a trough and 
2 pump, which causes a constant and positive circula 
tion through every bearing. Outside of a tendency to 
enlarge the size, there are no notable changes in the 
valve mechanism of American cars; and it is rather 
remarkable that, in spite of the increased use which 


is being made abroad of the slide valve (a distinctly 
\merican invention), there seems to be no disposition 
to develop this type in the land of its birth 

Although the multiple-disk clutch bids fair to be- 
come the exclusive type abroad, the familiar, leather- 
covered cone clutch has rendered such excellent serv- 
ice on American machines that it still holds its own, 
and this in spite of the fact that the multiple-disk type 
has been giving good results on such American cars 
as carry them 

In the manufacture of car bodies, there is a marked 
tendency toward the adoption of straight-line designs. 
Several stylish-looking cars, both of medium and high 
power, are shown with the much-talked-of torpedo 
hody, in which both the front and rear seats are en- 
tirely inclosed, the cars being provided with side doors, 
forward as well as behind. The provision of doors 


that open toward the front instead of toward the rear 


commendable, both from the standpoint of conven- 
ience and safety An additional advantage of the tor- 
pedo body is that it provides excellent protection 
against the rush of air, particularly on high-speed cars. 
A notable tendency of the times is the growing popu- 
larity of wind shields and “tops,” the appreciation of 
the former being due largely to the general objection 
to 


wearing goggles. The use of tops renders the mo- 
torist comparatively independent of the weather, and 
they unquestionably add to the all-round comfort of 
touring. 

The question of the relative advantages of the right- 
hand and left-hand drive is coming to the front, and 
some makers are offering cars with steering wheel 
placed at the left of the car. Unquestionably the right- 
hand position is preferable in those foreign countries 
where the rule of the road in meeting and passing is 
the opposite of our own. There, in meeting a car one 
passes to the left; and the driver, if seated on the right 
of the car, is in a favorable position for judging of the 
necessary clearance. In this country, where the rule 
of the road is reversed, it would seem logical also to 
reverse also the position of the driver. 

The handsome display of motor trucks forms per- 
haps the most notable feature of this year’s exhibition, 
no less than seventeen different makes of commercial 
motor vehicles being shown at the Grand Central Pal- 
ace. In quality of design and workmanship, and in 
the variety of uses for which the vehicles have been 
built, this section compared favorably with the best 
work shown in the other automobile exhibits; and as 
one passed from one to another of these powerful ma- 
chines and noted the excellent combination of compact- 
ness and great capacity, the impression became strong 
that at length, after many years of discouragement, 
the motor vehicle had come into its own. Certainly 
the statistics of the trade bear out this conviction; for 
it is estimated that during the coming year about fifty 
thousand commercial vehicles will be built in this 
country alone This gratifying result is the outcome 
of several years of careful experimental work, in which 
wholesale houses, department stores, express compan- 
ies, and the big brewing concerns have been trying out 
various designs of vehicles under widely different con- 
ditions of traffic, both in summer and winter. That 
the manufacturers themselves have faith in the future 
of the industry is proved by the fact that, in several 
cases, they are considerably enlarging their plants to 
meet an expected increase in the demand; and one 
firm alone in the West, is to-day in a position to turn 
cut five thousand motor vehicles for commercial use 


during the present year 


IMPROVED QUALITY VERSUS PRICE REDUCTION. 
IVE years ago or more, when a man paid $2,000 
or $2,500 for a touring car, or $650 to $1,200 
for a runabout, he scarcely expected to get 
much in the way of reliability and durability— 
or, if he did, in the exuberance of unsophisticated an- 
ticipation, he was pretty sure to be disappointed before 
he had used the car many days. The narrative of an 
automobile run in those days was usually a recital of 
a series of troubles of various sorts, chiefly with tires, 
carbureter, and ignition, but also frequently with 
breakages and imperfect functioning of valve mechan- 
ism, shafts, gears, chains, and even steering knuckles, 
driving axles, and other vital parts. 
Conditions are very different in the present state 
f automobile development, when it becomes a matter 
of surprise to even well-posted observers that eight out 
of thirty cars taking part in the Gildden tour of 1909 
should finish an arduous trip of 2,640 miles run be- 
tween Detroit, Chicago, Minneapolis, St. Louis, Denver, 
and Kansas City in fifteen days at an average speed 
of twenty miles an hour during the daylight running 
periods, without suffering a single involuntary stop 
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for repairs, or for adjustments of any sort on the 
way except to brakes, carbureter, the ignition system, 
and tires. Considering the road and weather condi 
tions under which the work was done and the lack of 
daily inspection, cleaning, and adjusting, this probably 
represents a higher degree of efficiency and perferm- 
ance than can be shown for any other mechanical gon- 
struction. 

The wonderful improvement in motor-car quality 
made evident by the results of this test and by a 
comparison cf the specifications of the machines of 
to-day with those of machines selling at about the 
same prices in the early part of the decade now draw- 
ing to a close, is due to a number of contributing 
causes, but to none more than to the production and 
use of special grades of steel, bronze, aluminium, and 
babbitt having certain definite physical properties 
suited particularly to the requirements in different 
parts of the automobile. The manufacture of first 
class or even reasonably satisfactory motor cars in 
this country was practically impossible until the then 
small group of experimenters and builders were able 
to convince the metal manufacturers of the large possi- 
bilities of the automobile industry, and thereby induce 
them to undertake the production of nickel steel and 
chrome nickel steel for use in crankshafts, transmis- 
sion shafts, driving axles, sliding, differential, and 
steering gears, steering knuckles, and similar parts, 
and of manganese bronze, phosphor bronze, and vari- 
ous aluminium alloys for use in crankcases, gear boxes, 
steering-gear housings, and similar parts demanding 
great stiffness combined with light weight. The auto- 
mobile industry is very largely responsible for the 
discovery of the physical properties of chrome-nickel 
steel and vanadium-chrome steel under different modes 
of heat treatment, as annealing and oil tempering, and 
for the introduction of the special tool steels required 
to work them. 

Before the special alloy steels were brought out, 
the motor-car manufacturers nearly reached the end 
of their resources in the effort to produce safe, durable 
cars of satisfactory power and speed without excessive 
weight. The transformation that has been wrought 
can be better comprehended when it is shown that it 
is not uncommon for specially treated chrome-nickel 
or vanadium-chrome steel to show a tensile strength 
of more than 200,000 pounds per square inch as com- 
pared with 50,000 pounds tensile strength of fibrous 
iron of a quality used by wagon makers and also 
employed for certain purposes in automobiles. That 
is, a bar of the alloy steel one inch square is capable 
of sustaining a load of 100 tons without breaking. 
The qualities most sought in metals for sliding gears, 
crankshafts, camshafts, driving and differential pin- 
ions and gears and live rear axles are elasticity to re- 
sist torsional stresses and impact, hardness to resist 
wear, and ductility to bend under heavy shock instead 
of snapping. But ductility must be subordinate to 
elasticity, as it was found in the earlier days of the 
industry that the soft Swedish iron and low-carbon 
Bessemer crucible steel would take a permanent set 
under the repeated shocks and stresses, and throw the 
shafts and gears out of alignment. 

As a result of the employment of steel of such won- 
derful strength in the sliding-gear sets, by way of il- 
lustration, it is now possible to transmit the 40 and 60 
horse-power of the modern touring car with smaller 
and lighter gear sets than were used in cars of 12, 
15, and 20 horse-power five years ago, and that with 
much greater certainty against breakage and the 
practical elimination of the mangling of the ends of 
the teeth by meshing and of wear due to contact under 
load. By the similar use of special metals in all parts 
of the machine that must sustain heavy torsional 
stresses, frequent and heavy impact, or much friction, 
the designer has been enabled to keep down the weight 
while constantly increasing the strength and life of 
the machine as a whole. This accounts for the great 
speed, power, quick acceleration, perfect manage- 
ability, and the dependability and durability of the 
cars of to-day weighing little if any more than ma- 
chines of a quarter or third the power and half the 
speed, built during the first half of the decade. 

All this improvement in quality, plus infinitely more 
grace in general lines and in comfort to the passengers, 
and a complete equipment of folding top, wind shield, 
head lights, magneto, and other expensive fittings, is 
offered to the buyer almost at no advance in cost over 
the ungainly, uncomfortable, and poorly-equipped cars 
of six and seven years ago. 





The high steam shovel record for August on the 
Panama Canal excavation was made by a shovel work- 
ing in the Culebra District, which excavated 45,694 
cubic yards of earth in twenty-six working days. A 
shovel working eight days in the Culebra District and 
eighteen days in the Empiré District excavated 16,755 
and 26.518 cubic yards, respectively, a total of 43,273 
cubic yards, the second best record for the month. A 
third shovel in the Culebra District made the high 
record for one day by excavating 2,549 cubic yards of 
rock and earth. 








a 
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ENGINEERING. 

The Jungfrau railway, which has formed the sub- 
ject of illustration in this journal, is making steady 
progress. About 130 men are engaged on the tunnel 
between Eismeer station, 10,345 feet, and the Jungfrau 
Joch, 11,090 feet above the sea level. The present indi- 
cations are that the road will be completed toward the 
close of next year. 

At the last meeting of the American Society of Naval 
Architects and Marine Engineers, in a paper on “Ap- 
plications of Electricity to the Propulsion of Naval 
Vessels,” Mr. W. L. R. Emmett estimated the efficiency 
of the turbo-electric installation at 92 per cent; and 
he, at least, is of the opinion that no other form of 
speed reduction between turbine and propeller can be 
made to show equal efficiency. 

In a recent article in one of the magazines, Admiral 
Evans takes a rather pessimistic view of the future 
of the Panama Canal. He sees but little revenue in 
prospect; and apparently he holds the view that, unless 
the canal be declared free to all navigation, it will 
succeed in attracting but a limited amount of shipping. 
He seems to be of the opinion that it cannot possibly 
charge a sufficient toll, at least during the early years 
of its operation, to pay the heavy fixed and operating 
charges. 

A prize of $5,000 has been offered in England for a 
twenty-four-hour aeroplane motor. In weight the en- 
gine must not exceed 245 pounds, and it must develop 
not less than 35 brake horse-power. The points to be 
considered in making the award will be weight, fuel 
consumption, reliability, wear of working parts, 
security against fire, and minimum air resistance. 
The conditions are severe, but unquestionably the 
motor is the weak point in the aeroplane at the present 
siage of its development. 

Emphatic testimony to the ability of reinforced con- 
crete to resist earthquake shock is given by the ex- 
perts who were sent by the Japanese to Messina. 
The buildings that had been constructed of armored 
concrete, according to Prof. Amore, proved to be 
highly resistant; and much significance was attached 
to the case of two reservoirs of considerable size, one 
of brick and the other of reinforced concrete. The 
concrete structure received no injury, whereas the 
brick reservoir was completely destroyed. 

Recently gathered steam turbine statistics, refer- 
ring to the growth of this new type of engine in 
public favor, show that although the first steamer 
was equipped with turbines as recently as 1901. there 
are now sixty-four vessels carrying this equipment, 
the aggregate horse-power represented being 603,200. 
It is estimated that because of the lower pressure 
which can be used with the turbine, no less than 120 
tons of weight was saved in the boiler room of the 
largest of the turbine-propelled liners. 

Statistics published by the Interstate Commerce 
Commission show that during two years, out of 152 
preventable collisions and derailments, twenty-one of 
the accidents were due to the failure of the locomotive 
engineers to observe the signals. Evidently the human 
element enters largely into the question of the efficiency 
of block signaling. In view of this fact, it is encour- 
aging to note the steady growth of automatic stop 
devices which, in case of failure of the engineer to 
obey a signal, will open the train pipe and set the 
brakes. 

With a view to guarding the safety of passengers 
and preserving the life of rails and rolling stock, the 
Chicago, Milwaukee, and Puget Sound Railway will 
refrain from running high-speed trains over the new 
roadbed until it has had time to become thoroughly 
compacted and a reasonable amount of stone or gravel 
ballast has been tamped beneath the ties. It takes 
some time for embankment and ballast to settle into 
place; and, apart from the risks of operation, the 
running of fast heavy trains over new track entails 
costly work in renewals and upkeep. 

Any one who was familiar with the appearance of 
the Niagara Falls before the present power installa- 
tions were built and opened, can settle the question as 
tu whether the appearance of the falls has been af- 
fected, by the simple expedient of going to see for 
himself. Small though the total amount of water 
taken for power purposes, in proportion to the total 
amount passing over the falls, may be, it has been suf- 
ficient to cause the shallower portions of the overflow 
at the edges of the falls to become entirely dry, thereby 
greatly reducing the total length of the crest line. 

During the last month of 1909, electric service was 
inaugurated on the newly electrified portion of the 
London, Brighton and South Coast Railway, London, 
the particular portion placed in such service being 
known as the South London Line, which extends 
nine miles from Victoria to London Bridge. Formerly 
the running time of this trip was thirty-six minutes; 
now it is twenty-five minutes, and trains run at ten- 
minute intervals. Operation is by the overhead alter- 
nating-current trolley, and the motor cars are each 
fitted with four 120-horse-power single-phase motors. 
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ELECTRICAL. 

A recent press report states that a chain of wire- 
less stations is to be established by the British Ad- 
miralty in the Pacific Ocean. High-powered stations 
will be placed at Sydney, Doubtless Bay, New Zealand, 
Suva, the capital of the Fiji group, and Ocean Island, 
with medium-powered stations in the New Hebrides 
and Solomon Islands. 


A new device for connecting wires has just been put 
cn the market. It consists of a sleeve adapted to fit 
over the wires, which is filled with a requisite amount 
of solder. The sleeve is furnished with material which 
when ignited produces sufficient heat to melt the solder. 
The wires are then jammed together within the sleeve 
and firmly soldered in this position. The device re- 
quires no torch or soldering iron, as the inflammable 
material can be ignited with a match. The advantages 
of such a system of connecting wires will be appre- 
ciated by those who have tried to solder joints on 
overhead lines. 


The voltage on power-transmission lines has been 
rapidly increasing, and at such a pace as to almost 
take one’s breath away. This development has re- 
quired a similar advance in the design of transform- 
ers capable of taking the high-tension current and re- 
ducing it to a lower and more serviceable voltage at 
the points of distribution. The latest transformers of 
this type have a capacity of 3,750 kilowatts, and are 
capable of taking a maximum voltage of 138,500 and re- 
ducing it to 12,100. These transformers have been built 
for the Stanislaus Power Company of California. Each 
transformer unit weighs about 28 tons complete, stands 
17 feet high, and occupies a floor space of 9% by 5% 
feet. 


For the past three years meat has been cured by 
electricity in much less time than was required by the 
old method. The meat is placed in large wooden 
tanks and covered with the ordinary pickle. An alter- 
nating current of 35 amperes at 35 volts is passed 
through the vat, the alternations serving to prevent 
electrochemical action. Carbon electrodes are used, 
which are surrounded by porous cups that dip into 
the brine. The cost of curing a vat full of meat (four 
thousand pounds) is less than one dollar. The action 
of the current is not perfectly understood, but it ap- 
pears to drive the pickle into the meat and hasten 
the cure. It also appears to preserve the pickle and 
prevent its deterioration, except for the loss of in- 
gredients taken up by the meat. 


According to La Lumiere Electrique, a new micro- 
phone has been constructed by Messrs. Carl Egner and 
J. Kannar, of Holmstroem, Sweden, which will with- 
stand a current of ten to fifteen amperes. The details 
of the instrument are not given out, owing to the fact 
that it has not yet been protected by patents. The 
Swedish government recently connected several tele- 
phone lines, forming a line nearly nineteen hundred 
miles long, and the microphone transmitted speech 
very clearly over this circuit, whereas with the or- 
dinary apparatus no audible sounds were produced. 
The new transmitter is being used in the Poulsen 
wireless telephone system, and it is claimed that con- 
versation has been carried on over a distance of 175 
miles, using a high-frequency current of six amperes. 


The Navy Department is giving its earnest support 
to the bill introduced by Mr. Roberts, who is a mem- 
ber of the House Committee on Naval Affairs, to con- 
trol amateur wireless telegraphy. Mr. Roberts’s meas- 
ure calls for a board consisting of seven members, one 
expert each from the Navy, War, and Treasury de- 
partments, three experts representing commercial 
wireless telegraph and telephone interests, and one 
scientist who is well versed in wireless telegraphy and 
telephony. It is proposed that the operations of the 
amateur telegraphers be confined to certain hours of 
the day, and that each operator be required to take 
out a license. The Navy Department has recently for- 
warded to Mr. Roberts extracts from the logs of reve- 
nue cutters, showing some of the difficulties with 
which naval wireless operators have to contend. 


With characteristic thoroughness the Prussian Gov- 
ernment Railways have been investigating the best 
roadbeds for their lines; also the best trolley systems 
and motors. About 20 miles from Berlin is an oval- 
shaped experimental railway of about a mile in length. 
Part of the roadbed consists of wooden ties, and an- 
other part of metal ties. Various kinds of ballast are 
used, and various methods of connecting the rails and 
ties. Over this experimental railway an electric train 
is operated every weekday for about twenty hours of 
the day, and in this way it is possible to determine 
which form of roadbed wiil best stand the wear of 
actual service. The overhead system has been changed 
from time to time, and different forms of collectors 
have been used. At present the locomotive on this 
line is being driven by Winter-Eichberg single-phase 
motors geared to the wheels. The company expects 
soon to use motors mounted on the floor of the loco- 
motive, and crank-connected to the driving wheels. 
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SCIENCE. 

A moving picture operator was taken up by Latham 
recently on a seven-minute trip, at an elevation of 
eighty feet from the ground. He took pictures with 
the lens pointing downward. The apparatus weighed 
200 pounds, and its operator 196. 


There seems to be some evidence that pulsatory os- 
cillations of the earth’s crust increase where there is 
a strong barometric gradient, without any relation to 
the wind. The phenomenon has been investigated by 
two Japanese scientists, one of whom, Omori, hes 
shown that the earth’s pulsations are due to changes 
in the pressure upon the earth’s crust caused by baro 
metric changes or by accompanying changes ‘in the 
sea level, but not due to the wind itself. Shimono 
the other Japanese, has carried on Omori’'s 


: observa- 
tions and made a special study of the 


case of August 
4th-7 i 

4th-7th, 1909, when a depression approached Osaka 
from the south, finally passing off to the northeast. He 


obtained records of pulsations with component 


8 of 0.06 
and 0.07. : 


Other cases also support Omori’s view. 

The blanket effect of clouds, their power of conserv 
ing terrestrial temperatures, is discussed by Mr. W. W 
Coblentz in a recent number of the Monthly Weather 
Review. He says that this blanket effect of clouds is 
due to their high emissivity for radiations emitted by 
the earth and hence to their high efficiency as heat 
radiators. A “black body” should have no reflecting 
power and be opaque. Water reflects only from 2 to 
5 per cent of the waves received, and a layer 1 centi- 
meter thick absorbs completely all radiation of wave 
length greater than 1.5 # in the infra-red. The earth’: 
maximum emission lies in the region of 8 uw, and less 
than 1 millimeter thickness of water is required to 
produce complete opacity in that region. Owing to 
this opacity there is little internal reflection of heat 
waves in the water globule. 


The ironing of linen may have a greater effect than 
is expected of it. As the temperature of the iron may 
greatly exceed 266 deg. F. it has been suggested that 
the process of ironing may suffice to sterilize surgical 
dressings and hence be of valuable service, especially 
in rural districts and elsewhere, in the absence of dis- 
infecting ovens and sterilizers. Nearly all microbes 
can be killed by a sufficiently long application of a 
temperature of 158 deg. F., but a temperature of 266 
deg. F. is required to kill certain spores of bacteria 
and to produce absolutely complete sterilization. It 
has been proved by experiment that it is possible ‘to 
disinfect clothing very satisfactorily by ironing. Cloth- 
ing which had been worn by children affected by vari 
ous contagious diseases and which contained bacteria 
of pus, diphtheria, etc., was sprinkled and ironed. It 
was then rubbed on plates of gelatine prepared for the 
culture of bacteria, but not a single colony was de- 
veloped. 

Prof. Joly has studied the radio-active properties of 
the many lavas, especially those of Vesuvius. From 
his results it appears that the Vesuvian lavas, from 
1631 to the present day, are remarkably rich in radium 
compared with other lavas, the values ranging up to 
three times the normal for igneous rocks, and seme 
times even higher than that. The thorium content, 
although large in comparison with what generaily pre- 
vails in the rocks of the St. Gothard series, is not con- 
spicuously higher in the Vesuvian rocks than in the 
rocks from other volcanoes. The highest reading was 
obtained from the Krakatao pumice. The Vesuvian 
lavas appear to show a progressive increase of radio 
activity according as they are of more receni erup 
tion, which seems to indicate that, as time progresses, 
this volcano is tapping materials richer and richer in 
radium 


of a connection between 


Prof. Joly has also discussed the possibility 
radio-activity and volcanic 
activity 

Not so long ago Prof. Turner proved that gold ieaf 
becomes transparent when heated in contact with 
glass. This interesting phenomenon has been further 
studied by Messrs. J. C. Chapman and H. L. Porter 
without the use of glass. In their experiments a piece 
of gold leaf was held by its edges to a platinum loop 
and heated in a double-walled quartz crucible As 
heating continued it was noticed that the gold leaf was 
becoming more taut, and eventually the tension be 
came so great that the leaf tore in places. Hence at 
a sufficiently high temperature gold leaf contracts. On 
examining it microscopically after remova! its struc- 
ture appeared to be decidedly more granular. Subst 
quent experiments with the leaf hanging like a blind 
with a weight at the bottom to put it under definit« 
tension showed that as the temperature rose the con- 
traction when it began took place at a great rate with 
increase in temperature. When different tensions 
were employed the contraction temperature was nearly 
the same in all, and was about 340 deg. C. With gold 
wire instead of leaf no contraction took piac« The 
extra transparency when the leaf is heated in contact 
with glass is attributed to this contraction, it being 
shown that the leaf tear ) ion at num 19 
hs tiie 


places, leaving clear intervals 








Scientific American 


\NUARY 15, IQIO. 





THE 














BY LOGAN WALLER 


THE MOTOR CAR AND THE ROAD. 


DESTRUCTIVE 


EFFECT OF HIGH 


PAGE, 


DIRECTOR OF THE OFFICE OF PUBLIC ROADS, UNITED STATES DEPARTMENT OF AGRICULTURE. 


SPEED. 

















> 

; rhe m« ‘ ind difficult problem now engaging and the iron-tired wheels passing over the road from the effect were produced by suction or vacuum, the 
i the attention of highway engineers all over the world time to time were depended upon to wear off a suffi action of both front and rear wheels should be some- 
, is th ! ition of the crushed stone road under the cient amount of rock dust to replace that carried away hat similar at least It seems apparent to the writer, 
e destructive action of motor vehicles, and the devising by wind and water, and this, under the action of mois- therefore, that the road best adapted to motor traffic 
of me methods of construction adapted to the require ture, recemented, thereby automatically renewing the is the road which will best resist this powerful tractive 
ents of this twentieth century traffic That the auto bond of the road surface. When the road was sub shear. It has already been demonstrated that no plain 

mobile as cor to stay no one will dispute It i ected to drought, the conditions were made normal by macadam road is capable of resisting this force. 
estimated tha here I ilready about 250,000 ma regular sprinkling. With the advent of the automo While the destruction of the road may be considered 
chines owned It United Stat and the number i bile, a totally new condition prevails. The rubber- as the most tangible and serious problem, the dust 






































iwenty miles an hour. 


Thirty miles an hour. 


Eighty miles an hour, 


THE DISINTEGRATING EFFECT OF AN AUTOMOBILE TRAVELING ON AN ORDINARY MACADAM ROAD AT DIFFERENT SPEEDS. 


increasing at a marvelous rate In France, which is 
credited with having the most superb system of roads 
in the world. built at a cost of about $625,000,000, a 
great International Road Congress was sanctioned by 
the French government and held at Paris in October, 


1908. So alarming were the ravages caused by motor 


4 traffic on the costly French road system that the pur- 
: pose of the meeting was announced to be “The Adap- 
q tation of Roads to Modern Methods of Locomotion 
i In the United States, the problem as yet is a vital one 
f only near the great centers of population, for the rea- 
# son that but a small percentage of the total mileage of 
roads is improved. and the motor traffic is largely con- 
4 fined to small areas of country, but it will of necessity 
k become increasingly important with the constantly in- 
; creasing use of the automobile 
i The fact that must give us concern is that the old 
methods of construction which have stood every test 
i for more than a hundred years are inadequate to meet 
Py the conditions of this new form of traffic, and that we 
i are in the midst of a transition period which may 
eventually revolutionize the science and art of the road 
H builder. .The highway engineer of today is called 
i ipon to ascertain in what way the automobile injures 
read, what is the exact cause of the injury, and 





: finally to devise an adequate remedy 
i! Wher Trésaguet, the great French engineer, made his 
: report to the Council of Bridges and Roads in 1775, he 
; set forth the principles of construction which, as modi- 
: fied and added to by John L. MacAdam in the early 
| part of the nineteenth century, have proven adequate 
until the twentieth century. These great road builders 
{ and their successors sought to secure a road capable 
of withstanding the wear of iron-tired horse-drawn 
vehicles, for the motor-driven vehicle had no place in 
their philosophy. They worked upon the theory that 
j the dust abraded from the crushed stone would fill 
the voids between the angular fragments and when 
wet would serve as a cement, thereby making the road 


surface practically a monolith The iron-shod horses 


tired wheels moving at excessive speed fail to pro- 
duce any new dust from the rock, but the tremendous 
shearing effect of the driving wheels forces the loose 
dust on the road into the air in great clouds, and, as 
the body of the machine displaces a large volume of 
air, the deflected currents carry the rock dust off the 
road, thereby effecting a permanent loss of the all- 
essential binder. It follows that the road is soon strip- 
ped of its fine binding material, and the upper or wear- 
ing course of the stone is exposed. These stones, 
robbed of the binding material, are soon loosened by 
the great shear of the driving wheels, leaving the road 
badly raveled or disintegrated It is, of course, appar 
ent that the effects described are greatly intensified on 
curves where skidding is most frequent 

Highway and mechanical engineers have given much 
study to the action of the automobile on the road sur- 
face, and many ingenious theories have been advanced 
While it is true that the slipping of the tire, the skid- 
ding, the shape of the car body, and the suction of the 
pneumatic tires all contribute to produce the effect, 
the most conclusive experiments seem to warrant the 
assertion that the great tractive force or shear exerted 
by the driving wheels of motor cars is the main factor 
of injury. A series of tests conducted by the United 
States Office of Public Roads in 1908 produced some 
interesting results along this line Cars of various 
weights and types were run over a measured course at 
different rates of speed and right-angle photographs 
taken of each run. A 60-horse-power car stripped for 
racing, weighing with driver and mechanician about 
2.800 pounds, was driven over a stretch of road first at 
five miles an hour, each run being increased at the 
rate of five miles an nour until a speed of 60 miles was 
attained. Up to 20 miles an hour little or no effect was 
produced on the road, but from 20 miles an hour the 
effect was striking with each increase in speed. 
Little or no effect is produced by the _ front 
wheels Practically the entire disturbance of the 
road is produced by the rear or driving wheels. If 


nuisance as intensified by motor traffic is most far- 
reaching in its indirect effects. It has been claimed 
that nine-tenths of the dust produced by man comes 
from streets and highways, and someone has very 
aptly termed the public road the “national dust fac- 
tory.” The effect of the huge clouds of dust upon 
health must be very great, as most forms of disease 
are transmitted by this germ-laden dust. The damage 
to crops growing adjacent to the public highway 
through the dust nuisance is real and tangible, and 
particularly is this true of small fruits. So extreme 
has this condition become in certain districts that no 
attempt is made to raise fruit near dusty roads. Its 
effect upon some classes of live stock is most severe, 
cattle and horses in particular being susceptible to the 
germs of tuberculosis carried by the dust. The auto- 
mobile cannot be held responsible for these forms of 
damage, but it has undoubtedly intensified them. The 
road builder is, therefore, called upon in many cases 
to mitigate the dust nuisance by devising a form of 
treatment which might be considered a palliative. 

The efforts of progressive highway engineers are di- 
rected, therefore, primarily toward the preservation of 
our stone-surfaced roads and the construction of dust- 
less roads, and secondly to minimizing or mitigating 
the dust nuisance. The results so far accomplished 
have been for the most part experimental, and but lit- 
tle attention has been given to the actual composition 
and characteristics of the materials employed. 

It is evident from even the slightest consideration of 
the subject that the solution of the problem must 
come, for the most part, from the highway engineer 
rather than the automobile manufacturer and the 
legislator. Manufacturers have, to some extent, tried to 
reduce the dust-raising tendency of their machines by 
various mechanical devices. Experiments in England 
brought out the fact that cars fitted with bodies having 
either very great or very slight clearance raised less 
dust than those with an average clearance. Some 


novel devices were tried with more or less success, the 



































SPRINKLING TAR ON A ROAD AT JACKSON, TENN, 


WAGON FOR FORCING BINDER INTO A ROAD. 


SPREADING TAR WITH BROOMS. 
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ults being obtained from a car with a binder more powerful than the rock dust 


eel bottom overlapping the sides of For the purpose of presenting intelligently 


! ar, and shoes instead of mud guards. the experiments thus far conducted with 














I inder screen was six inches from the special binders, the term “dust preventives 
ground and projected beyond the radiator has been applied to all of the various bind 
in nt to catch deflected wind from the ers having for their object either the sup 
faces of the car and pass it between the pression or the prevention of dust These 
screen and the car, instead of between the may be divided into two classes, temporary 
ar and the road. It is an evident fact that and permanent. The temporary binders 
the greater the speed the greater the serve merely as palliatives and require fre 
amount of dust, and the greater the dam- quent renewal; the permanent binders, so 
ag to the road. Steps have already been called, enter into the structure of the road 
taken to combat the speed mania by the as a constituent element, and are either in 
enactment of the most stringent speed regu- corporated with the other materials at the 
lations Much difficulty is found, however, time of the construction or applied later b3 
in enforcing these regulations. ‘ : i surface treatment 

The experiments conducted by highway — _ ; — In the class of temporary binders may be 
ngineers, particularly in France, England, CONSTRUCTION OF BITUMINOUS MACADAM ROAD BY PENETRATION OR included water, salt solutions, light olls and 
and the United States, have been directed GROUTING METHOD. HEAVY TAR IS APPLIED ON THE TOP tars, and oil and tar emulsions, while the 


(Continued on page 6 


i providing a stone-surfaced road with COURSE OF STONE. 
































MIXING A BATCH OF MATERIAL OFF THE BITUMINOUS BINDER APPLIED WITH BROOMS TARRED STONE DELIVERED ON THE ROAD ON 
ROAD BY HAND MACHINE. FROM STEEL WHEELBARROWS. PREVIOUSLY COATED WORK 
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fy Sab Peer) elem 




















HAND MIXING OF BITUMINOUS BINDER ON THE ROAD. SMITH CONCRETE MIXER USED FOR MIXING ROAD-MAKING MATERIAL. 



































AN OBJECT LESSON ROAD AT UNIONTOWN, ALA. APPLYING SPECIAL TAR BINDER AT WESTWOOD, MASS. 



































MIXING THE INGREDIENTS OF A “CANDY” ROAD (MOLASSES, ROAD IN FAIRMONT PARK, PHILADELPHIA APPLYING A FINAL COAT OF TAR TO A ROAD BUILT 
ETC.) THE SUGAR OF THE ROAD REFUSES TO COMBINE AFTER BEING SUBJECTED TO SPEED ESPECIALLY FOR HIGH-SPEED AUTOMOBILE 
WITH ANY LIME THAT MAY BE APPLIED, ING AUTOMOBILES. TRAFFIC 
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AUTOMOBILE VS. AIRSHIP 


instant of firing the gun, and emits a distinct trail of 
smoke during the flight of the shell This gives the 
gunner some indication of the error in his sighting 

But it will be a very difficult matter to score upon 
a fast-flying machine speeding mile-high above the 
earth The most promising form of attack is with 
shrapnel, which, if burst at the right distance in front 
ot the object, will envelop it in a perfect spray of 
jagged shell fragments 

Another illustration shows the MeClean-Lissack auto- 


matic rapid-fire gun, as mounted on a 3-ton Packard 
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ing, for that State will make 112,000 of the total pro- 
duction of 202,000 cars scheduled for 1910. Four 
other States adjoining will contribute 70,075 machines. 
The Middle West may therefore be said to be the real 
home of the automobile industry. Illinois is scheduled 
to make 15,300 cars in 1910; Indiana, 21,025 cars; 
Ohio, 22,750, and Wisconsin, 11,000. In the East, Con- 
necticut will make 2,100 cars: Massachusetts, 4,100 
cars; New York 10,400 cars; Pennsylvania, 3,250 
ears, and Rhode Island, 800 cars 


These are taken from statistics obtainable 





in connection with eighty 
of the prominent auto- 





It is to their credit that the inufacturers of ar- 
illery should so earnestly have ¢ pI i with the new 
problien esented deve ment of successful 
aeroplane nad dagirigible balioor nd oO quickly have 
designed pecial ordnance to meet the new form of 

irfare The firm which has been most active in this 
direction i the great Krupp Company, in having 
brought it everal type of gun, capable of firing 

he high angle which will be necessary in order 
to hit tl rapidly moving airships and planes of the 
future Because of the extreme mobility of the new 
method of attack from the 
it it 1 ) nec 

; t the an 
id ed t ball 
b ipab f espond 
ing mobili t l 

pecialiy tr rere the 

iria;r ! like » be car 
ried on against |! I or 
le rapidly moving bodies 
of trooy 

Now the autor bile be 
cause f its speed, weight 
and strength s particu 
larly adapted, not only for 


earrying light automatk 


guns. but vy affording a 
latform from which they 
vit « fired with a@ rea 
onabl aegres ot ac 
euracy indeed the artil 
lery motor Car irmor 


piated, and carrying a gun 








mobile companies, and are 
startling to say the least; 
both as to their bearing 
on the location of the mo- 
tor car industry, and on 
the importance of the au- 
tomobile industry as a 
whole. In addition, it 
must be remembered that 
there are fifty other firms 
making 100 cars or less, 
with 150 makers’ turn- 
ing out a few cars or 
experimenting. 

Just why the middle 
West should lead in motor- 
car manufacture is worthy 
of some _ consideration, 
especially when it is re- 
membered that much of 
the early experimenting 
in motor cars and early 
manufacturing was done 








that is locked firmly to its 
chassis i the natural 
counterpart of the fa- 


miliar armored train run 
ning on the raiis of the 
regular steam railroad And although the military 
iutomobile will be largely restricted to the roads, and 
will leave them only under exceptional conditions of 
mooth and fairly level country, the automobile bal- 
loon gun will find a field of usefulness in future cam- 
paigns whose limits can only be determined by the 
hard experiences of a regular campaign 

Of the three rapid-fire-gun motor cars herewith 
shown, one is American and the other two are of Ger- 
man make. One of our illustrations shows a rapid 
fire balloon gun, mounted on an armored motor car 
of 60 horse-power. The latter, in spite of its weight 
of three and a quarter tons, is capable of making a 
speed of 45 kilometers per hour and mounting grades 
of 22 per cent, even when the roads are of poor quality 
The gun is aiso shown mounted on a semil-armored car 
This effective weapon has a muzzle energy of 24.8 
meter tons, and an extreme range at an angle of 43 
degrees ef 7,800 meters At the maximum elevation 
of the gun, the shell has a maximum height of 
trajectory of 3,800 meters 

The armoring of the motor cars consists of nickel 
steel plates, 3 millimeters in thickness, and the gun 
itself is provided with a special shield capable of a 
wide are of aiming The wheels, also, are covered 
in with nickel 
steel plating. The 


HEAVY McCLEAN-LISSACK AUTOMATIC GUN MOUNTED ON A PACKARD 3-TON TRUCK 


truck, for tests which were carried out last year at 
Cleveland, Ohio. Lieut.-Col. O. W. Lissack, of the 
Ordnance Department of the United States army, and 
Dr. S. W. McClean, designer of the gun, had charge of 
the tests, being assisted by the Standard Automobile 
Company, the Cleveland deaier for Packard motor 
cars and trucks. 

The gun fired 3-pound shots at the rate of 100 per 
minute, the range being 31. miles. Shots were tried 
with the brakes of the car set, and also released 
When the brakes were set the truck did not move, and 
no shock was felt by those surrounding the gun on 
the truck platform. With the brakes released there 
was a slight movement on the recoil, but no shock. 
The designer of the gun recommends its use on a 
truck such as the Packard, but armored for war 
purposes. 

We hope to publish additional information regard- 
ing the resu!ts of additional trials of this gun, which 
are being made at Sandy Hook and Springfield for 
the army, and at Indian Head for the navy. 

8 
The Middle West and the Automobile Industry. 
BY ALFRED REEVES, 


Michigan leads all States in motor-car manufactur- 


at plants in Buffalo and 
Tarrytown, N. Y., Marion, 
N. J., Bridgeport and Hart- 
ford, Conn., Philadelphia, Pa.,and other Eastern States 
secause of the tremendous growth of the industry in 
the past ten years, and the amount of capital and num- 
ber of people employed, the settlement of an industry 
like that of automobile making in any particular sec- 
tion of the country, is a condition worthy of thought 
The middle West may be said to be in control of the 
situation, not alone in the making of cars, but in the 
making of tires, parts, and accessories. For this con- 
dition, we must first give credit to the industrial enter- 
prise of the middle West, for the securing of big fac- 
tories, for the enterprising methods of its boards of 
trade, and for the readiness to contribute money 
toward the securing of new industrial enterprises, like 
that of motor-car building. Next must be considered 
the labor situation, which is excellent in the middle 
West, especially in the matter of hands for automatic 
machinery Most of the big machinery-making com- 
panies are in Ohio or Indiana, where machinists of 
excellent character are to be had in large numbers. 
Besides being the center of the machinery trade, the 
middle West has been the headquarters for raw ma- 
terial to a very large extent, at least after it has been 
put through its first or second process, as in the case 
of rubber, steel, leather, wood, brass, and other things 
used in the mod- 
ern motor car. 





ammunition is 
carried in a box 
underneath the 
back seat, and it 


will be noted that 


the front of the 
ar its provided 
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riflemen 
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provided with 
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More important 
than all is the 
fact that the mid- 
dle West is the 
center for trans- 
portation, a most 
important item 
when the matter 
of freight on au- 
tomobiles is con 
sidered. Because 
of their high 
value, automobiles 
contribute very 
heavily to the 
railroads, and the 
matter of freight 
on incoming ma- 
terial or outgoing 
ears for an extra 
thousand miles or 
so, means an add- 
ed cost which ev- 
ery manufacturer 
tries to avoid. 
While it is true 








helis they 

furnished at th 

b with 

mok producing 

yee ‘ BALLOON-ATTACK RAPID FIRE GUN, WITH SHIELD, MOUNTED THE SAME GUN MOUNTED ON A SEMI-ARMORED 


is ignited at th ON COMPLETELY ARMORED CAR. WEIGHT 314 TONS. 


CAR. NOTE THE SHEET-METAL BODY. 


(Continued on 
page 65.) 





— 





\NUARY 


1910. 


ANTI 


15, 


So great a proportion of the many fatal or otherwise 


automobile accidents chronicled almost 


very serious 
daily during the motoring season is the result of the 
use of cars without the owners’ knowledge or consent, 


that it seems as if the time has come when the public 
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BY HARRY WILKIN PERRY. 


knowledge and consent of the owner or 
whether an individual or a corporation, and fixing the 
penalties for infraction at a fine of not $50 
nor more than $300 or imprisonment for not less than 


owners, 
less than 


30 days nor more than 90 days or both such fine and 
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JOY Rie BVEvIeCee 


in the way of producing a device that will act as 
certain check on the use of the car and 
chauffeur or the mechanic to clean and adjus‘ 
gine, the ignition, and generally kee 


“tuned up” to maximum working efficiency 


a 
enable the 
th en 


the 


yet 


test p Car 


are numer 





welfare demands the general equipment of automobiles imprisonment. ous and complex. Chauffeurs and machinists ar: 
with some means whereby the unauthorized use of ma- Such laws will doubtless have a deterrent effect, but clever and resourceful or they are unworthy of their 
chines can be hire 4 nail 
positively pre- screw, or plece 
vented. If mat “ of wire can be 
ters continue as made often to 
they have, it take the place 
will become in of a removablk 
cumbent on ev switch plug, or 
ery law - abiding the star whee! 

Oorspur gear 


and gentlemanly 


owner of an au 


tomobile to 





adopt voluntar 

ily such protec 

tive measure 

even if laws 

compelling it Fug. 4. 
are not enacted PLUG CUT-OUT SWITCH 
for the public 

welfare 

“Joy riding” 

as the wild run 

ning of a motor 

car by a partial- 
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driver accom 
panied by sever 
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skylarkers pas vices that have 
ing through tl been invented 
streets and find with the object 
ing an unattend of affording par 
ed automobil tial or complete 
standing by the protection to the 
curb which can Fig. 7. Fig. é, owner against 
be appropriated TELL Tale GEAR SHIFT LEVER LOCK the unauthor 
and by chauf RECORDER ized use or over 
feurs employed speeding of his 
by the owner or car may be dil 
by employees of vided into 
the public ga groups as fol 
rage where the lows 
car is kept, who 1 Devices to 
take it out, usu- Fig i) prevent the en 
ally at night, AUTOMATIC SPEED gine from being 
without the CONTROL BOVERNOR 3 started when 
owner's or the the car is left 
garage pro is standing in the 
prietor’s know] street, embrac- 
edge ing (A) ignition 
Laws have ex switches with 
isted for some removable con- 
years in a num- tact plugs, (B) 
ber of States ignition switch 
making it a mis- es that can be 
demeanor for locked in inop 
anyone to med- erative position 
dle with an au- 7 2. Devices to 
tomobile  stand- Fig. 70. : lock essential 
ing in the street VIBRATION REGISTER --- =} operative parts 
and prohibiting Fig. 41. RECORDING embracing (A) 
users of motor LOCK steering wheel 
cars from leav eyed s i lock, and (B) 
ing their ma- speed change 
chines unattend ANTI JOY RIDE DEVICES. lever lock 
ed with the en 3. Speed lim 
gine running. During the past winter there has been they are difficult of enforcement and are punitive iting devices, embracing (A) instruments intercon 


much activity in legislative circles for the enactment 
The New York Legis- 
lature passed a bill containing a provision prohibiting 


of laws to prevent “joy riding.” 


anyone from using or tampering with a motor vehicle 
without the owner’s consent, under penalty of a fine, 
imprisonment, or deprivation of the right to use the 
public road for six months, or any or all such penal- 
ties. The Colorado Legislature passed a bill to go into 
effect and be enforced immediately upon its passage, 
as “in the opinion of the General Assembly an emerg- 


ency exists,” prohibiting any person from tampering 


with or entering oy starting any motor car without the 


rather than preventive, applying the punishment after 
the committed. The of automo- 
biles as distinguished from their proper and most de- 


evil has been abuse 
sirable use has reached such serious proportions as to 
call for the general application of mechanical and auto- 
matic means whereby the unauthorized use of a ma- 
chine can be positively prevented or detected the first 
time it and the punishment made follow 
swiftly upon its commission. 

Inventors have wrestled with this problem for sev- 
eral years, and a variety of devices have been put on 
the market to fulfill the desired ends. The difficulties 


occurs to 


nected with a speedometer and the spark or throttle 
control so that a given speed cannot be exceeded; (B) 
audible signals sounded automatically when a pre 
determined speed is attained; and (C) speed indicat 


ing devices with large dials prominently placed so that 


they can be read at a distance by policemen and 
others. 

4. Vehicle movement recording devices, embracing 
(A) vibration recording instruments of the pedometer 
type, and (B) clockwork registers in wh r! nt 
records of the time, extent and rate of mov ent aré 

(vontinucd page N.) 
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ability of the motor car He 





of a tenth or a twentieth of a 


allon of gasoline per mile traveled against a third or 


half bushel of oats a day at 65 cents a bushel, whether 
he hor is working or is standing in the stail on a 
rail or a winter day, and reckons the time saved to 
himsell a maint pure gain 
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FARMER. 


reau, high clearance above the road, a thoroughly pro 
tected engine and transmission, reasonable price and 
low fuel consumption and maintenance cost have con 
tributed toward making this model popular with the 
rural buyers of 
users, it is found that the average cost of upkeep is 
not more than two-thirds that of keeping a horse. The 


From the statements of hundreds 





















































M'INTYRE HIGH-WHEELED MOTOR WAGON CARRYING A LOAD OF FARM PRODUCE 


‘ 


faction by the use of motor power—either applied to 


elfnoving machine or in the stationary form 


Whether it is making a quick 


trip to tow! Viti 1 load of butter, eggs, fruit, or vege 
table to the reame! with the evening's cans of 
fresh milk, to church with the family on Sabbath 


ie spring and fall plowing, cultivat 





ing, reaping, threshing—the motor vehicle in its 
‘varied forms has become the latest ally of tix pro 
re ive rrospel j farmer 
it has beer i matter of general knowledge and com 


mon comment in automobile circles that extraordinary 
numbers of motor cars have been going into the re 
Nebraska 


Dakotas, Colorado, and even Montana, Oklahoma, and 


mote sections of Kansas Minnesota, the 


lexas during the past season The statement has 


been made by a man identified with the trade and 


presuined be posted that fully one-quarter of the 
purchases of motor cars west of the Mississippi dur 
ing the season of 1909 were made by farmers; and 
this meat a good many when the combined output 
of the ianufacturers of the country for the year ag 
gregated in the neighborhood of 75,000 machines 
Some f tl little communities in the Middle West 


numbering only hundreds or at most 


with a population 


a few thousand inhabitants, have begun to boast of 


possessing more motor cars in proportion to popula 


tion than anv other city or town in the country and 





to prove it, th igregate all the cars in the village 


in Main Str and have a group photograph taken 


The farmer, who has long distances to go for every 
ing, from a keg of naiis to a paper of tobacco, and who 
works early and late to make up time lost partly in 


going ‘te own has not been slow to appreciate the 


Scattered all the way from the Atlantic to the Pa 


cific coasts there are small fruit and vegetable grow 


ers, dairy farmers and poultry raisers who make a 


daily practice of carrying light loads of produce to 
market in the tonneau or on the rear deck of ordinary 
light touring cars. They can leave the horses to work 
in the field and can make the trip in a third or quar 
ter of the time formerly consumed, thereby gaining 
just that much additional time to be devoted to more 
york or to 


lectures. et« 


reading, visiting, attendance at concerts 

Che ordinary four or five-passenger touring car of 
moderate power and reasonable price is most exten 
ively used by farmers Some of the accompanying 
illustrations show how such a car is put to practical 
uses on the farm with the rear seat removed. This is 
the general utility au.omobile of the agricultural se¢ 
tions and is used for a great variety of purposes 
With it the farmer drives out to his grain field to 
superintend the threshing, runs down to the pasture 
with a reel of wire to repair the fence, runs into town 
with the horses’ collars and harness to have them 
mended, carries cans of milk to the creamery or crates 
of live poultry to the express office 

Observing the growing demand by farmers for a car 
for all-around work, a wide-awake automobile manu 
facturing company in Kenosha, Wis., about two years 
ago began advertising in the farm papers a double 
cylinder light touring car at a moderate price, and 
inside of a year had sold between 500 and 600 cars 
in the rural districts There are now probably be 
tween 1,500 and 2,000 of its machines owned by men 
who live on farms, practically all of whom use them 


as general utility machines An easily removable ton- 


CARRYING CRATED CHICKENS AND EGGS TO MARKET 


farmer of to-day is well informed regarding the me- 
chanical features that adapt an automobile to his re- 
quirements and is a careful buyer He can safely 
carry 500 pounds on the rear of a 20-horse-power car 
and can drive ten miles to town in from half to three- 
quarters of an hour with the load 

Largely as a result also of the farmers’ demands 
there has been developed during the last three or four 
years a type of motor car called the high-wheeled 
buggy 
country now actively engaged in building this style 


There are upward of fifty companies in the 


of motor car especially for use in country districts 


where the roads are rough, hilly, and, according to 
the season, deep with mud, sand, or snow They are 
very low in price, simple in construction and opera 
tion, and answer the purposes of many rural dwellers 
very well. They use only about a gallon of gasoline 
to fifteen or twenty miles traveled, and a set of nar 
row solid tires, costing say $25, will wear a year or 
more, with no expense for repair of punctures or blow 
outs 

Within a year or two there has been added to the 
runabout and four-passenger 


two-passenger surrey 


models a high-wheel open-bed light delivery wagon 


model, of the democrat wagon type, especially suited 
to farmers’ use. A load of 500 to 800 pounds can be 
carried in the space beneath and back of the front seat 
and in some makes an extra double seat can be set in 
the back to accommodate extra passengers when the 
vehicle is to be used as a passenger conveyance 

Other light work wagons with open-bed bodies par- 
ticularly suited for agricultural uses but fitted with 
longer bodies and having a load capacity of 1,000 


pounds or more and costing $1,000 and upward, are 























AN AUTOMOBILE TRACTION ENGINE USED FOR DRIVING A THRESHING MACHINE. 


TYPES OF AGRICULTURAL AUTOMOBILES, 


A HOLSMAN HIGH-WHEELED FARM WAGON ON THE ROAD. 
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manufactured by several companies in Chicago, Syra 
cuse, Elgin, Ill Mich., Lititz, Pa 
They are excellently suited to carrying to market good 
barnyard 


Dowagiac, and 


fruit, dairy and 


1,000 to 2,000 pounds 


sized loads of vegetables, 
and for 
and 


weighing from 


back 


materials 


produc € 


hauling loads of feed, fertilizer, fencing 


building farm machinery, and so on 


high wheels give the axles and driv 


ing mechanism a good road clearance 


Scientific American 


has had his threshing done by itinerant steam thresh- 
And, incidentally, the work will be done 
no danger of fire from flying 
to haul, and 


ing outfits 


cheaper, there will be 


sparks, there will be little or no water 


there will be fewer men to feed 


In this country, as well as in England and France, 


there are large companies that make a specialty of 


5 
51 
cents an acre for fuel. In a ten-hour day 74 acres 
could be plowed for about $3.25, not including labor 
This wagon tractor is a very interesting vehicl 


{t was designed particularly for farm purposes by men 





and the construction is of a heavy 
and durable as well as simple char- 
acter 


Numerous cases might be given of 


special service in 


In Maryland 


motor cars put to 


connection with farming 
dairy farm 


there is a_ high-class 
motor delivery wagons are used 


milk 


where 
distribute among 


vicinity 


altogether to 


the consumers in the and in 


Indianapolis a large milk company 1 
using a 1'%-ton and a 3-ton gasoline 
truck in the collection of milk from 
dairy farms within a radius of 


twenty-five miles of the city, which was 


formerly shipped by the interurban 


electric railways or by horse and 


wagon In England a large produce 


grower sends his fresh vegetables t 


market in a 
and tailboard of 


huge motor van, the root 


which, as well as the 
inside, are with green goods 
These 


the time, not 


piled 


examples seem to foreshadow 


very distant, perhaps 


when farmers will! find it cheaper and 








who are familiar with the peculiar requirements, and 
combines in one machine a truck for carrying loads 
on its own body, a tractor for drawing plows and 
other farm machinery, and a powe! 
plant for driving threshing machines 
hay balers and other stationary ma 
chinery by belt. It will take the plac« 


of several teams and wagons on the 
farm. 

Nowadays, on the farm as weli as in 
the manufactory, it is necessary to do 
the largest amount of work in the short 
make an under- 


est time in order to 


taking successful This is recognised 
by the 
machinery builders 


progressive farmer and farm 
and to a large ex 
motor car 


ted by 


tent the advantages of th: 
and 
builders of farm 
Most of the leaders in these 
now offering their 
buggy, a 
or a motor tractor 





motor tractor are appreci 


wagons and buggies. 


la ay 
flelds are 


customers a motor 


motor car, a motor wagon 


. tee 
The Modern Electric Automobile, 
BY EMIL GRUENFELD?T Mu. KLE 


The heavy, cumbersome electric cab 


or brougham of earlier days has 


cleared the field for the light run- 


about, victoria, or  interior-driven 
coupé Less weight means more 
speed and a greater miledge radius 
It was looked upon as a great p< 





formance when one of the earlier 


types of electric automobiles traveled 


forty miles on a single charge of the 





low speed 





more convenient to ship all of their 
farm products to market on motor 
trucks than to haul them with horses 
and wagons. Possibly the trucks will 
be owned by jocal express companies 
organized for the purpese, which will 
charge a reasonable price for haulage 
so that it will pay the farmer better 
to keep bis horses—if he needs any 


will not need to 


then—at work in the field, and he 
invest any capital in the motor trucks Doubtless 
some of the transporting companies wil! use motor 
tractors, whicl vill run over regular routes every 
morning and pick up a string of farm wagons loaded 
vith produce, hauline them to market and back again 
for a fixed charges \ single tractor should be able 
to haul four or five ich wagons over good roads 

In Connecticut a three-ton truck is regularly used 
for hauling grain and carrying all sorts of farm sup- 
plies and products for a 1,300-acre farm This is one 


of the many fancy estates conducted in the East by 
hobby yet at 


truck 


spe- 


wealthy owners largely as a personal 
investment. The 
kept in a 
vehicles which are to be 


the same time as a profitable 


} 


represents an outlay of $5,000 and is 


cial garage for work motor 


used extensively on the farm 


A ranch of several thousand acres in Montana is 


conducted entirely without horses, the plowing, sow 


ing, cultivating, reaping, threshing, and hauling of the 
7 


grain to the railroad being done by motor tractors and 


have had the horseless street car 


motor wagons We 
ten, and 


for twenty years, the “horseless carriage” for 


now we have the horseless farm. May we hope some 


horseless. city? 


day for the 
While the 
farming on an 


foregoing examples are isolated cases and 


apply to extensive scale with ample 


capital, they point to great possibilities for the future 


use of self-propelled vehicles in farm work, utilizing 
gasoline, kerosene, or denatured alcohol as fuel. The 
farmer with a small acreage who would not be justi- 
fied in buying a motor tractor for his own use, will 


be able to hire his plowing and threshing done by com- 


panies operating motor tractors 


AN AVEERY FARM TRUCK HAULING SCRAP. 


building small farm tractors for universal tractive and 
stationary work. A Minneapolis 
makes an 8-horse-power tractor weighing 


powel company in 
5,500 pounds 


for such work as operating hay presses, corn shellers, 


etc., and for drawing wagons and portable machines 
of this class on the road. In York, Pa., is another 
large company that makes motor tractors and trac- 


tion engines in ten sizes, from 1,000 to 36,000 pounds 
The 


intended for all 


rated at 1% to 2 horse- 
farm 


churning, pumping, 


in weight. smallest is 


and is sorts of work, 


hauling the 


power 
such as stone-boat, 
feed cutting, etc 
American 


threshing usually 


plowing and 
35 horse-power 


motor tractors used for 


develop from 12 to 


and weigh from 5,000 to 20,000 pounds. They haul 
gang plows turning from two’to eight furrows 
at atime. One of these—a 15-horse-power tractor 


battery at a comparatively 
The electric 
negotiate about 


modern automobile will 


twice the distance at 


a much greater speed. The most vital components of 


an electric automobile are the motor and controller 


iwo parts which are of different design on about every 
make. For its various advantages, the series- 
motor 


the compound motor 


other 


outclassed its rival of the earlier 
The 


will do its 


wound has 


days, series-wound motor, 
if properly designed 
dred and sixty-five days in the year 
any attention. The 
which tends to drive a car up a hill at a comparatively 
high heavy battery 
tailed, which is of course very 
Of two cars traveling at the same speed on the 


w hose 


vork for three hun 


without requiring 


most desirable motor ts not that 


speed. A discharge is thus en 
detrimental! to the bat 
tery 
level, that one will travel the faster on « grade 


i this faster 


controller was not changed. The motor ¢« 





harvesting machinery com- 
1.09 acres of “gumbo” 
soil with a 12-inch plow in 
and a quarter on a consumption of 1% 
gasoline per international 
held in Winnipeg last July 

built in Peoria by a great 
works utility 


built by the largest 


pany in the world—plowed 


three-furrow bottom 
an hour 
gallons of acre at an 
ompetition 
A “wagon tractor,’ 


agricultural implement for general 

















as for many years he 



























WITH A REEL OF WIRE FENCING AND 
A BOX OF TOOLS ON THE REAR 
DECK THE PASTURE FENCE 
IS QUICKLY REPAIRED. 
increase of 


car is designed for a smaiier 


torque in proportion to the decrease of the 












BACK. 


purposes in the field and on 


the road, was tested at the 


same trials. Coupled to a 
two-furrow 14-inch gang 
plow, it turned over 1.06 
acres in 1 hour 25 min 


utes on a consumption 


, 


equivalent to 3.36 gallons 


This 





of gasoline per acre 





INTERNATIONAL HARVESTER FARMER’S WAGON, 


would amount to about 50 


speed. Even if this difference in speed is 

very small, say one-half mile an hour, the 

faster car will have to pay dearty for it 

HALF A DOZEN CANS OF MILK ARE in current as well as in decrease of mile 
TAKEN TO THE CREAMERY AND age radius and in battery wear The good 
THE EMPTY CANS BROUGHT designer will find a middie way He will 
strive for the highest battery efficiency 


it is by no means difficult to construct a 


fast electric, as the power is unlimited for a short 


distance. The art is to apply the power: at disposal 


in the most all-around satisfactory wa und to design 
a carriage which is reiiable and cheap to maintain 
In the line of various controllers, the drum type 
for good reasons seems to have grown into er favor 
The various speed changes can be obtained without 
arcing or burning, and a gradual increa if peed 
is effected from step to step with a ia nerea of 


(Continued on page tt 
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I) I D we no uch question in 
} i f ' fe ul if n all that 
j i i t At that 
! i va ood as the 
Liner I ) i i ol e parts and 
! of evolution 
ft ence veen the models of 
i I i} had ome ecullal 
i 1 of a car 1 col I 
" g definite infor ition 
: of course, but their initial 
nd the xpei of operation made their ownership 
i it ol the vel vell-to-do. The car that 
mld be bought f the man of moderate income re 
guired ¢ ittent.or and the adjustment ind re 
il nece ity left hir littl 
i vere in the nand 
ym te } nd tl | ) 
tained.’ A rt ng it ft i il iestionabl 
n t ind it | la supposed 
ha I lil pu i i itter of fact, the 
' of mod " ir e can to-day purchase and use 
ear at an expel at is well within the bounds of 
I iso! 
The prima iu for this is found in the relatively 
( d inding of engine and car design that ob 
iit day Th ematic experimental work that 
I arried on it he large factoric has resulted 
ref ent in design and an approach to a stand 
pia i ile anutacturing on i eco 
( ca a ba is is possible n tl production of 
¢ ani 
I mod i I t vhich an automobile may be 
bough not due to the use of poor material and 
hem i ‘ the contrary, the low-priced car of 
to-day is be n quality than tl highest grade cars 
I ix i : 
t i of the automobile industry, t 
nu i il t necessity of making all 
i dl factorte ictually making « I 
per f ul tl ey use are in smal ) 
rtior » the! ‘ f produce! A few years ago 
na manuf ! purchased his engine change 
ed a r part he concealed the fact; to 
t it ising number of firms make 
it no secret that their car are assembled in whole or 
a j these changes in policy that the ex 
! e of medium-priced automobile is largely 
lue 
The manufacturer of a complete car is under the 
res maintaining an experimental department 
in un try out suggested improvements von 
All the chassis. This is expensive work, and 
a proportion of the cost of the department must be in- 
luded in the price of every car sold. The maker of 
in assembled car is under no such handicap, for each 
of the firs with which he does business will carry 
on only such experimental work as is required for its 


special line, and the expense is borne by so great an 


individual proportion is negligible. 





tput that the 

There was a time when an assembled car was un- 
doubtedly open to suspicion, for however desirous the 
makers of its parts might be to do good work they 
had neither the knowledge nor the facilities that would 


ake it possible hese ime companies now poss 
enormous plants, their designers and equipment are 
the best obtainabl and their products embody the 


latest and best in practice, material and workmanship. 


Assemblers thus have parts at their command that are 
of a high degree cf excellence, and can buy them at 


prices that are far below what was charged for the 
weak and fa yvroduct of former years 

The low pri which assembled cars can profit 
ably be old i re ed tl t of irs of com 
peting grades to manufacture on a very large scale 
in order to bring down costs through economies pos 
sible only with quantity production Such a firm 


equips its factory with jigs and special tools for every 
operation, and make it an inviolable rule to accept 


no order that calls for even a slight deviation from 


the tandard s1 ifications 

When a manufacturer turns out twenty thousand 
cal ' ir, it is not only justifiable but necessary for 
him to invest very considerable sums in special ma- 
vbinery of all kinds that for a smaller output would 
bye inadvi One r ' facturer has spent $40,000 
for dies t rod ! housing; on a produc- 
tion of one tt nd the charge against each for 
thi would be $4 Vit} itoput of twenty thou- 

ind car h t ! of $ izainst each i 
little nough for the purct r to for so excellent 
at ure 


A recent development that illu " I 


MODERN 


Scientific American 


BY JOSEPH ROGERS 


o reduce manufacturing costs is the establishment by 


ome of the leading producers of assembling shops at 
the large centers To these are shipped parts in suffi 
cient quantity to build the cars required for that lo- 
cality, and as there is no equipment of machine tools, 
the expense is slight. The freight rate on unassem- 
bled parts is much lower than on complete cars, and 
the saving effected in time and convenience as well as 
in money makes the system a satisfactory one 

However it may have been in the past, the present 
day manufacturer of moderate-priced cars makes no 
more than a legitimate profit. One of the largest pro- 
ducers stated recently that his profit on a $1,000 car is 
less than $100; this is not excessive when one con 
iders his enormous investment in material and parts, 
his really vast equipment of machine tools, and his 
labor expense 


It has been said that any average engineer can de 


gna car to sell at $4,000. but that the greatest skill 
necessary when the selling price is to be less than 
$1,000 However that may be, the medium and low 


riced cars on the market show exceedingly clever 


} 


designing, and bear every indication of the highest 


grade of mechanical engineering Being light in 


weight, the material entering into their construction 
is selected with the greatest care, and it is typical of 
the automobile industry that many of the alloy steels 
in common use were hardly more than laboratory curi 
osities five years ago 

The whole tendency of design is to reduce weight 
and machinery and assembling costs, but it is rare to 
strength and durability have been 


ee a case vhere 


sacrificed for economy One of the features of the 
1910 cars is the casting of the four cylinders in one 


piece, which results in a considerable saving in weight 


and cost vith no apparent reduction in strength or 
ability rl increasing tendency to adopt the gravity 
system of water circulation is another economical 
move, for it permits the suppression of the pump. The 


mechanical lubricators that were formerly in general 


f ] 


use have been abandoned in favor of a single pump 


located in the crank casé which is not only less ex 
ensive to build and assemble, but makes lubrication 
as positive and unfailing as it well can be The mag 
neto is now the standard equipment even for cars of 


I t is the sole 


very low price and quite frequently 
means of ignition An advantage that may be gained 
through its use is that the spark may be maintained at 
a fixed point, and therefore the spark control lever and 
its connections may be done away with The locating 
of the lutch and brake pedals on the gear case re 
duces the cost of assembling, for when they are hung 
on a rod passing across the frame, as was the practice 
in former years, accurate fitting is an absolute and 
ostly necessity When the engine, change speed gear 
and rear axle are separate units, assembling is com 
plicated by the necessity for setting them accurately in 
line; in a great number of 1910 cars the change speed 
gear is either built in with the engine or the rear 
axle, and the cost of assembling is reduced in conse- 
quence 

In spite of the excellence of the 1910 cars, it must 
not be assumed that the limit of perfection has been 
reached. Some of the work turned out by the de- 
signers shows that they have followed a common path, 
but in many cases there are differences that are not 
cannot come 


easy to reconcil The perfected car 


until the efficiency of one definite construction has 
been recognized, and its proper proportions demon 
strated The great variance in the designs of to-day 
is evidence in itself that there is still much to learn, 
for otherwise, as an example, there would be less 
difference in the dimensions of engine bearings than 
is now noticeable in different makes of engines of the 
same power. The relation of bore to stroke is the 
ubject of a vast difference of opinion at the present 
time, and even the relative length of the connecting 
rod is by no mear fixed 

Having produced cars that will run, and that can 
be depended on for steady service, the problems now 
before the designer have to do with the increase of ef- 
ficiency and economy of operation. At the present 
time it is doubtful if any manufacturer knows what 
proportion of the power of his engine is absorbed in 
operating the valves, or in driving the magneto and 
pump, but these and other far more complicated de- 
tails must be worked out in his future models 

If the principles of the present engine are adhered 
to, the coming years will bring a closer and more ac- 
curate knowledge of the cycle, and a general adoption 
features and relative dimensions that survive 
For the car owner this will mean 


of the 
the ordeal of usage 
greater economy in the use of fuel, increased sim- 
plicity im construction, and the reduction in price 
that is the invariable result of standardization 
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The Wright Suit and Aviation in America, 
The granting last week by Judge Hazel of a prelimi- 
nary injunction restraining Glenn Curtiss and the Her 
ring-Curtiss Company from making, selling, or flying 


their well-known type of biplane has quite taken by 


surprise almost everyone versed in patent law, as such 
an injunction has been granted very rarely, if ever, 
before upon an unadjudicated patent Even in the 
case of the Selden patent covering the use of a clutch 
between the motor and the road wheels of an aute 
mobile—a oase in which an infringement was much 
more apparent—such an injunction was not granted 
The granting of the injunction at this time has had 
two results. In the first place it has intimidated a good 
many inventors who were hard at work upon the per 
fecting of the aeroplane, and secondly it has encour 
aged the Wrights to attempt the creation of a monopoly 
in flying machines. With a million-dollar company 
back of them, and with orders already booked aggre- 
gating more than this figure, the granting of the pres- 
ent injunction gives them practical control of aviation 
in America. A second step in this direction occurred 
Paulhan was served 
York District 


Court ten days later to show cause why he should 


on January 4th, when aviator 


with a notice to appear in the New 


not be enjoined from flying his Farman biplanes in 
the United States As ne is booked to make flights at 
the Los Angeles aviation meeting from the 10th to the 
20th, this action may be a serious blow to the first 
aviation meet held in this country 

The death of Leon Delagrange from a fall sustained 
as a result of the breaking of a wing of his Bleriot 
monoplane while flying in a 20-mile wind at Pau, 
France, on the 4th inst., has given aviation another 
setback that it will take a long time and many excel- 
lent demonstrations to overcome. Four lives lost with 
in the last four months is a record by no means en- 
couraging to sportsmen, and unless everything possi- 
ble is done to encourage flight in this country, none 
of the aeroplane factories soon to be started will do 
much business for some time to come 

- os —> +O a - 
Hydrogen for Inflating Pneumatic Tires, 

The inflation of an automobile tire with a hand 
pump is so laborious an operation that some auto 
mobilists carry cylinders of compressed air, with 
which a tire can be inflated easily and rapidly. The 
cylinders, however, may be found empty when they 
are most needed Drouctly, a French manufacturer of 
aluminium paper, has conceived the idea of replacing 
the air by hydrogen, generated by the action of water 
on specially prepared aluminium waste In presence 
of alkalies, aluminium decomposes water into oxygen 
and hydrogen The oxygen combines with the alum- 
inium, and the hydrogen is set free. The method of 
operation is very simple. About 10 ounces of granu- 
lated aluminium and 10 ounces of water are introduced 
into an air tube of the capacity (6% pints) which is 
commonly furnished by the great tire makers, and 
the bronze plug is quickly screwed down. In a few 
seconds the space not otherwise occupied, about 5% 
pints, is filled with hydrogen at a pressure of 150 
atmospheres. This is equivalent to more than 100 
gallons of hydrogen at atmospheric pressure. The 
other product of the reaction is alumina, which can 
easily be washed out. The special preparation of the 
aluminium consists in the addition of a small per 





centage of mercury bichloride which starts the reaction 
in the absence of alkalies so that pure water can be 
employed 

This method possesses two advantages. It allows 
every automobilist to recharge his air tubes without 
returning them to the factory. There is also a real 
advantage in inflating tires with hydrogen instead of 
air. The diffusion of gases through colloidal sub 
stances like India rubber follows a very different law 
from that which governs the diffusion of gases through 
porous walls. In the latter case the rate of diffusion 
is inversely proportional to the square root of the 
density of the gas, but the rate of diffusion through 
India rubber is directly proportional to the facility 
with which the gas can be liquefied. Hydrogen gen- 
erated by the action of aluminium upon water was 
used for filling balloons in the Russo-Japanese war, 
but this ingenious and simple method of obtaining 
cylinders of compressed hydrogen appears to be as 
hew as it is interesting. 
OO ee 

To Americans who are accustomed to five-cent car 
fares, it will be surprising to learn, on the authority 
of The Engineer, of London, that last month there 
was inaugurated an electric-car service from one of 
the London subway (tube) stations to the suburb of 
North Finchley, on which a fare of half a cent will be 
charged, 
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HOW | O OV ER BARE Leen oe 


In order of importance, the facilities needed for 
overhauling are a warm, light place to work, an exten- 
sion electric light, a bench, several boxes for use as 
receptacles and supports for the dismantled parts, and 
as liberal an assortment of tools as the owner’s means 
will permit. An iron vise, a bench drill, a foot or 
power lathe for metal work, and an emery wheel are 
almost necessary. Failing these, certain parts can be 
sent to the shop for refitting. A complete kit of bench 
tools is assumed—hammers, files, hack saw, chisels, 
wrenchs, screwdrivers, cotter pin extractor, etc.; also 
a soidering torch. 

The first step 


Scientific American 


BY HERBERT LTOWLE. 


under a strong 
suspected of 


Remove the radiator, wash it out 


stream of water, and if it is being 
encrusted with scale fill it up with kerosene and let it 
stand—until spring time will do no harm. When re- 
assembling it is important to give the radiator an 
even bearing around all four studs, supposing it to be 
held down by that number. If possible, have it rest 
on \-inch sheets of rubber, and do not draw the hold- 
ing-down bolts entirely tight. The radiator, although 
frail, is much more rigid than the frame, and any 
springing of the latter will surely start leaks in the 


radiator if it has to follow it. The two sketches, Figs. 


Gr 
Ww 


R. 


1 and 2, show how a frame may be racked in going 
over a rough road If the radiator leaks it is best to 
let an expert tinsmith repair it (not al! tinsmiths 
are expert). The secret of success is to use a good 


grade of solder and sweat it thoroughly into the seams 
taking plenty of time 
be worth while to run a brace or stay rod to it 


rhis rod 


If the top is not steadied it will 
from 
the top of the engine or the dashboard 
need be only heavy enough to check the vibration 

If there is much lost motion in the worm or othe 
reducing gear of the steering mechanism, disconnect 


the steering links, also the throttle and spark con- 


nections, and take 
the steering col 





after washing the 
ear is to strip it 
of lamps, mud | 
guards, and small 
gear generally. If 
the screws and 
greasy 
into a 


nuts are 
drop them 
pan of kerosene 
Have a large box 
handy for small 
parts, and three 
or four small box- 
es in it for the 
purpose of group- 
ing related small 
parts together. It 
easy to 
get a car apart 
and shuffle the va- 
wash- 


is very 


rious bolts, 
ers, and other 
things so 
that 


small 
thoroughly 
it is impossible to 








ump out with the 
reducing 


gear at 


ae si its base Open 


the casing and 


see where the lost 


motion is It 
may be in the 


threads of the 
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SHOW/NE HOM A FRAME 18 
RACKED ON ROUGH ROADS 
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worm A, Fig. 3, 
and the teeth of 
the segment 3B 
Much of it, how 
likely to 


thrust 


ever, is 
be in the 
washers (' € of 
the steering co! 


umn, and Dp ¢ 


the segmen 
shaft. Frequently 
ball bearings ar 
used at © ¢. In 


(nese 


iime either 
or plain washers 


need replacement 
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the gasoline tank | Sa WA WORM STEEXINE GEAR ™ _ UE 70 SRAST OE — lent time to put 
is attached to the one in wee Ae 
body or to the SOME PARTS OF A CAR WHICH MUST BE CAREFULLY CONSIDERED IN OVERHAULING. the worm and 


chassis. If the 
former, disconnect the 
gasoline pipe at ovoth ends, 


segment A B is 
not easy to take up; an 


approximate cure is to 





plug the ends with bits = 
of rag, disconnect the horn 


tube and any electric wir- | 


ing that may run from 
the body to the chassis, 
take out the bolts hold- 


body to the side 
and rear frame mem- 
bers, and lift the body 
straight up. The dash is 
a part of the chassis, not j 
of the body, and does not 
disturbed at 
Have a couple 
of wood horses ready to 
receive the body. Do not 
set it on the floor, as there ra 
may be parts projecting 
beneath it such as the 
gasoline connection  be- 
neath the tank. 

The amateur is advised 
to begin overhauling in ae os ad 
the order of ease rather ; 
than of magnitude. For 
this reason the brakes are 
suggested as a start. In- 
closed rear brakes on a 
car with side chains are 
generally exposed by tak- 
ing off the rear wheels. 
First see if the brake 
drums have removable 
cover plates. If not, take 
off the sprocket chains, 
unscrew the hub caps and 
nuts, and the rear wheels 
will come off, leaving the 
expanding brake shoes in 
and exposed. Note 
whether or not the ad- P 
justment is near its limit. I 
If so, replace the shoes. 
The foot brakes are ad- 


ing the 
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need to be 


this stage. 
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LALL BEARING WEARS 


make _—i the bushings FE 


eccentric, so that by turn 
ing them the centers of 
the worm and segment are 
together 


brought closer 


Since, however, most of 
the wear is in the mid 
dle teeth, the 
be loose in the middle po 


sition and tight 


gear may 


when the 


wheels are cramped over 

HOWAN OFFSET There is no remedy for 
CRANK PIN BUSHING WEARS this, save renewai. 

The’ steering knuckle 


pivots and the pins in the 
ends of the cross link wear 
loose in time, and usualiy 
it is a shop job to ream the 
and fit new 


holes case 


hardened pins. See that 


ic front wheels are par 


allel or ‘toe in” very 





slightly when pointing 
ahead. 
the steering 
that the 
toward 
ground 
vertical, and never incline 


if the front 


It is usual to shape 
O/. SCOOP knuckles so 


wheels incline 


each other at the 
They are rarely 
the other way 


axle is have a 





sprung, 
blacksmith straighten it 
Clean out gear case and 
est all the bushings, in 
cluding the pilot 


front end of the 


bushing 
at the 
squared shaft, by 

them. If ball or 
bearings are 
them if loos if 
they must be re 


shaking 
roliey 
used, replace 
plain 
HON LEATHER 
SS APPLIED Ta 
LLEOTCA 


bushings 
fitted or 
bushings 
stock generally need con 


y " ,] 
repiaceG 


bought 








justed or relined in the 
same way. 
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siderable fitting. The rea- 
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NEW TYPE OF 


BY HERBERT 


Crocker-Wheele1 
consisted of a 
and was 


gasoline motor cal 


Company, 
bipolar 
mounted on a 


vas not so highly 


MOTOR VEHICLE. 
I. WADE. 


Ampere, N 
motor direc 


light 


J. This 


tly cou] 
carriage 


appa- 
led to 


The 


developed at this 


drawn by 


finally 
which 
heme, 
for a 
tically 


time for which reason the carriage was 

horses A fire engine built on this plan was tried out 
on the Erie Canal at Schenectady. It was 
brought to Ampere, and was destroyed in a firs 
occurred there in 1895. Strange to say, this s« 

hich would involve comparatively little outlay 
large city, has never been thoroughly and prac 
tested 


At present 


suburbs and small cities with wooden 

other words, in communities where its high 
renders it possible to cover a much greater ter 
by a single company, and where infrequent 
reduce the expense of maintenance far below th 


tailed for 


St. Louis motor company 


miles to a country 


motor apparatus is 


feeding and shoeing horses 


most 


widely used in 


dwellings; in 


speed 


ritory 


alarms 


at en- 


For example, a 
recently made a run of nine 
villa outside the city limits and ar- 
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large city will consist simply of an efficient high- 
pressure water system and automobile engines and 


hose wagons 

In a description of modern automobile fire apparatus 
we may mention 
the 
of rapid travel and of covering wide sec- 
tions of territory. This 


first, the high-speed touring car or 


runabout, for use of chiefs and supervising offi- 


cials, capable 


was the first automobile used 


by fire departments. Such a car does not usually carry 
extinguishers or any fire apparatus, one or 
and 


only in rare instances. 


two small 
other being added 
All that is demanded for such 
a machine is a high quality and reliable motor car of 
sufficient and easy control. In hardly more 
than thirty minutes Chief Croker of the New York 
fire department is at the scene of any fire in Greater 
New York, directing in 
firemen. This is 
amount of 


extinguishers axes or tools 


speed 


person the operations of the 
significant in view of the large 
territory comprising the greater city and 
the dangers involved in some of the outlying districts. 

A modification of the chief's may be seen in 
that supplied to the battalion chief or the 
head of the fire department of the smaller 


car 











city. Extinguishers and tools are often con- 
The chief carries with 


him not only a chauffeur but one or two fire- 


sidered essential. 
men from the permanent headquarters force. 

If rapid travel is desirable for the chief, 
it is of course equally advantageous for the 
firemen responding to an alarm. In small 


blazes such as those caused by a curtain 


blowing against an open gas light or by a 
short-circuit of a lighting system, one or two 
men with axes and hooks promptly on the 
scene can prevent what might be a serious 
fire in a dwelling house or stable. Accord- 
ingly it was early realized that auxiliary or 


emergency squads could be equipped with 











The i f i iratus in 
Europ nd i f tli é of the 
United f inquiry, why 
mre if ma t | e extensively in the 
largwerT fii j i t ! I I ighest efficiency 
of apparat ind d inded and main 
tained ! i t f automobil for 
pleasur i t I nder extraordinary con 
dition irdiness the more forcibly 
particul the modern motor vehicle is now cap 
ble 1 I f iinis igt peed but of carrying 
heavy I in reaching a fire with suit 
ble appara it importance, and the auto 
mobile in thi j ind in endurance is easily 
superior toatl lo-da vith high speeds pumping 
capacity can te ‘ n a mot hicle ufficient 
ior t cor I [ ind thi l econon 
of maintenance arte initial cost has led to the 
adoption of aut It f apparatus by many of the 
progressive smaller cities This economy is obviously 
due ti j ut lat o1 when in operation ar Zzaso 
line and oil required 4 horse even when 
tdle entails expense for shoeing and feeding 
Even tl most conservative of metropoli 
tan fire officials realize that the rapid trans 
portation b ! ‘ ind the subsequent op 
ition at high pressure of a heavy steam 
imping engine on wheels is more or less a 
hanical anachronism in these days, when 
central | ‘ ition have largely taken 
h ila f ti nall isolated plant, and 
when nall internal-combustion motors 
using gasoline ha been found economical 
convenient ind = efficient The pumping 
power of a fir ngine depends upon the 
eight that can b ransported As an in- 
ternal«ombustion motor connected with a 
pump would weigh much less than a steam 
engine and boiler and going to a fire would 
use the engine for propulsion, it would 
follow at greater efficiency could be se 
cured. Even superior from the mechanical standpoint, 
but not as practically applied, would be the mount 


ing of an electr pur 


» on a gasoline-driven motor car 





using derived from supply mains near the 
scene of operation. Chief Binns of the New York Fire 
Depart me as developed ich an idea which pos 
esses many obvious merits He proposes to use elec 
trically-driven centrifugal pumps on motor vehicles 
capable of high speed and to obtain power from ele¢ 
trie-light standard wv other outlets which are at al 
most every street corner and quite as well distributed 
i hydrants The same condition also prevails in 
iny rural district where electric light and trolley 
are to be found on every main street Suitable 

and conductors could be used for connections, 

and with the power derived from a central station the 


portable machinery would be reduced to a minimum 


weight A similar idea, though not so elaborately de 


veloped, was put into operation than 


Wheeler, 


more twenty 


years ago by Dr. 8. 8. now president of the 


MOTOR-DRIVEN CHEMICAL ENGINE. 


rived in time to save 

in a period of eighteen 
fires without a single failur 
2.250 miles in all 

mud, sleet, and snow 


is apparent from the 


for twelve months was 


which resulted 
with an 


shoeing 


dents, 
annual 
Even 


pared 


two horses 


are no water supply 


the house 
months 


conditions of 


$481.31, 


cost 


hydrants, 


e, and 


of $816, 
in a district 
such a 


weather, 


responded to 


two 


feeding 


where 


machine 


This same company 


1,000 


in so doing traveled 
including 

The economy of this company 
fact that its maintenance account 
including 
in an expense of $250, as 
for 


acci- 
com- 
and 
there 
can 


make a speedy run, and draw water from a well, canal, 


or pond 


In a large city the question of territory is not as 


important as that 


the fire. In a district 


of speed in getting the firemen to 
with high-pressure fire protec- 


tion fires occur which taken in time may not require 


the powerful streams from the fire hydrants and could 


be put out with a minimum of water damage. 


it seems that the 


likely 


future 


fire 


Indeed 
protection of a 


motor cars and could be dispatched at high 
the of the fire. These men 

deal with an incipient fire or prepare for the 
steam engines which follow and if necessary send in 
additional alarms or 
headquarters. 


speed to scene 


communicate by telephone with 
This type of equipment is extensively 
used throughout the United States. 

But it must be realized that this means simply the 
prompt action the trained 
men who can take care of the smallest kind of a fire. 
Without apparatus or sufficient power nothing can be 
done the all serious. It was with 
this end in view that automobile fire-fighting facilities 
were increased by adding a chemical tank and a few 
hundred feet of small The chemical tank and 
equipment has now indispensable feature 
of many fire departments. Carried on horse-drawn 
hose wagon, a small fire can be quenched in its in- 
cipiency by its means with a minimum use of water 
and consequent damage. The chemical tank consists 
of a copper cistern of from 40 to 70 gallons capacity, 


bringing to the scene of 


blaze is at 


where 


hose. 


become an 


containing bicarbonate of soda and other chemicals 
with which sulphuric acid and water may come in 
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A HOOK AND LADDER 


AUTOMOBILE 


TRUCK, 
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» generate carbonic-acid gas at such pressure 


forced with the water through a small hose. 


pparatus has been used with considerable suc 


some fire departments, but it is fair to say has 


been ignored or found unavailable in others. Espe- 


cial is this true of New York city, where the prac- 


tice has always been to concentrate at a fire adequate 


pumping power at the earliest possible moment and 


large quantities of water, the idea being to 


no chances and even at the risk of water damage 
onthe side of safety 
In the horse-drawn combination wagon the chemical 


small: hose usually carried upon the 


an incidental feature, the body of 


tank and the 


seat is but 


Scientific American 


the wagon being reserved for larger fire-engine hose 
But in a properly designed automobile such apparatus 
can be sped to the scene of a fire with four to eight 
Thus for a fire 
in a small suburban dwelling, in the majority of cases, 


men at from 40 to 60 miles an hour 


a chemical engine brought close to the house with its 
200 feet of %-inch hose, is able to extinguish an in- 
cipient fire. Such motor cars are built with engines 
from 24 to Because of the peculiar 
service conditions they are usually of the air-cooled 
type to obviate danger of freezing in 


50 horse-power. 


winter. The 
tanks vary in capacity. It is considered good prac- 
tice to install two tanks, so that one can be refilled 


while the other is in use. It would seem desirable 





A COMPLETE AUTOMOBILE FIRE DEPARTMENT, 


that such chemical engines be supplied in the ma 
jority of fire departments to answer at once on the 
first alarm 

The next step in the progress of the small motor 
chemical engine was to make it larger and to 
its equipment. Accordingly combination engines wer 
designed which not only 
ment but 


carried the chemical equip 
also hose for the following steam engin 
scaling ladders, tools, and other apparatus, t! 
abling the men to prepare the way for more serious 
operations and saving vaiuable time In this fleld a 
number of very efficient types have been evolved 

Next in mechanical development comes the motor 

(Continued on page 69.) 
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INTERESTING DEVICES FOR THE SEASON OF 


SOME 


A HEAVY TRUCK WITH FOUR-WHEEL DRIVE. 


BY DPE ALFRED GRADENWITZ 
The adoption of trucks in rural districts is a diffi- 
cult though very important problem of the automobile 


ind ! Rad roads and sandy soil create a number 
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With a single trailer gradients, of 7 to 8 per cent 
can be negotiated at a speed of 5% miles, so that the 
car seems well suited for making its way with the 
trailers also through deep sand 

The weight of the car, inclusive of its equipment, 


1910. 


the corrugated segments are dispensed with, and are 
replaced by a smooth strip of hard bronze. This chan- 
nel has no connection with the spring wheel proper. 
The general design of this inner section may be 
comprehensively gathered from a reference to the il- 


























TRACTOR TRUCK (60-HORSE-POWER 6-CYLINDER) HAULING A TRAILER 


of difficulties which can be overcome only by special 
construction 
One of the most important points seems to be the 


utilization of all four wheels for driving, thus increas- 


ing the adhesion This is especially imperative in 
the case f heavy motor cars employed as tractors 
for load trains consisting of two or three vehicles, 


where a weight of several tons acting on the fore 
axie can be utilized for adhesion 

The Daimle Motor Works, of Germany, have con- 
structed for a well-known Berlin export firm a heavy 
truck with four-wheel drive, which is being shipped to 
South Africa, in order there to take up its heavy 
duties in propelling, as tractor, a train of 10 to 15 
tons. This car shows a number of technica] features 
of interest 

The chassis is made of compressed sheet steel gir- 
ders with compressed transverse beams and lateral 
shields The six-cylinder explosion motor, located in 
& three-point suspension, yields 60 horse-power at the 
brake, with 930 R. P. M. This motor is of the familiar 
Daimler type with magneto-electric ignition. 

The maximum speed of the car is 10 miles per hour 
The low minimum speed, 4 mile an hour, is remark- 
able, thus fuily utilizing the advantage of four-wheel 
drive for the overcoming of gradients and traveling 
over sandy soil without increasing the dimensions of 
the gear case As only the fore wheels are steerable 
the rear wheels are driven through a toothed-wheel 
drive 

The cast-steel wheels have broad rim flanges which 
are intended to prevent the vehicle from penetrating 
too deeply into the sand. The solid rubber tires are 
pressed immediately on the wheels. The fore wheels 
are steered essentially in the same manner as other 
cars throngh worm gearing. The vehicle is equipped 
with four brakes, operated independently of one an- 
other, viz.. a gearing brake, two differential brakes, and 
one rear-wheel! brake The motor car, which is design- 
ed for a useful load of 5 tons, is able to haul two 
trailers of the same capacity while negotiating grad- 
tents of about 15 per cent with this total load of 130 
hundredweight at a speed of 1% miles an hour 


is about 12,540 pounds, of which about one-half falls 
on the fore axle, so that about 6,270 pounds on the 
fore axle is utilized for adhesion 





THE PARSONS SPRING MOTOR WHEEL. 

BY THE ENGLISH CORRESPONDENT OF THE SCIENTIFIC AMERICAN 

The many well-known defects of the pneumatic auto- 
mobile tire have prompted many inventors to attempt 
to evolve an efficient and reliable substitute therefor 
without any sacrifice of resiliency. The general trend 
of inventive effort has been to secure this quality by 
some elaborate arrangement of springs, without, how- 
ever, completely solving the problem. 

Early in 1906, however, the Hon. R. Clere Parsons, 
M.A., M.Inst.C.E., directed his attention to this sub- 
ject. The object of his quest was to devise a wheel 
which should be as resilient as the pneumatic. Al- 
though the first cost of such a wheel might be some- 
what higher than the pneumatic, such a difference 
would be more than compensated for by 
the lower mainte- 
the longer life of 
evolved the spring 
the accompanying 

The  “Panflex” 
prises two essential 
parts—a double 
sisting of (1) an 
aa into which a 


nance expenses and 
the wheel. He has 
wheel illustrated in 
photographs. 

spring wheel com- 
and independent 
channel rim, con- 
outer steel channel 
I solid rubber tire is 





pressed, and an in- ner channel bb 


formed by riveting 5 


< thin rings of non- 
oxidizable metal on either side of the 
outer channel; and (2) inner radially 





springs. In a driv- 
nel rim is_ fur- 
gated segments 
surfaces, riveted 
surface of the steel 


disposed coil 
ing wheel the chan- 
nished with corru- 
having polished 
around the internal 
channel for the dual purpose of 
transmitting the driving force of the 
engine and the re- Longitudinal tarding force of 
the brake from the %¢tion through whee] center to the 


-arsons sprin 3 
Parsons spring non-driving wheel 
wheel. 





outer rim. In 


THE 60-HORSE-POWER MOTOR OF THE FOUR-WHEEL DRIVE TRUCK. 


lustration showing the wheel center complete. It 
comprises an ordinary wooden-spoked wheel of small 
diameter having a groove around its circumference 
op each side of which is shrunk a steel band or tire 
in such a manner that a grooved space is left to re- 
ceive the heads of the T-bolts, by which the spiral 
springs are secured io the rim of the wheel center. 
These spiral springs are of the ordinary cylindrical 
type, so coiled as to fit into aluminium castings at 
either end, and with such spaces between the coils 
that when compressed, the steel is not overstrained. 
For protection against rust the springs are sherar- 
dized, and, moreover, each end is thoroughly tinned 
for a length of about half a coil. 

The aluminium castings by which the springs are 
attached to the wheel center are of special design. 
On one face they have a spiral tunnel or thread, 
so that the spring may easily screw into them, and 
are also provided with suitable lugs in order that 
they may be gripped by the T-bolts. A steel tube 
is also cast into the aluminium base which projects 
up the axis of the spring as shown in the illustration. 

The aluminium castings forming the caps for at- 
tachment to the outer ends of the springs, are also 
provided with spiral tunnels on one face into which 
the spring screws, while the other face has dove- 
tailed grooves into which rubber strips of a section 
similar to those used for carriage tires are forced. 
A hole is drilled into the center of these caps, having 
a diameter considerably greater than that of the steel 
tube attached to the base, so that a space is left be- 
tween the tube and the casting. The advantage of 
this arrangement is that in the event of the appli- 
cation of an excessive side force, such as sudden and 
violent throwing in of the clutch or braking, or the 
wheels being caught in a rut, the tube comes into 
contact with the side of the hole, thereby preventing 
the spring from being overstrained in any direction 
at right angles to its axis. In the case of high-powered 
automobiles, the rubber strips are replaced by a solid 
rubber pad vulcanized to a steel plate which is at- 
tached to the aluminium cap. 

The springs are inserted into the spiral tunnels at 



































THE COMPLETE WHEEL ASSEMPIFD 
WITH ALL ITS SPRINGS. 


INE OUTER RIM AND TREAD 
OF THE SPRING WHEEL. 


BASE MEMBERS TO WHICH SPRINGS ARE 
ATTACHED. SPRING, BASE, AND CAP ASSEMBLED. 


THE SPRING WHEEL WITH OUTER RIM 
REMOVED. 
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their respective ends, and after correct adjustment are 
heated to a certain temperature, insufficient to in- 
jure their temper, and melted solder is then run in, 
which unites with the tinning on the spring, and se- 
curely combines the base and spring together, in such 
a manner as to preclude any possibility of their be- 
coming loosened. 

The lower springs, i. e., those just above the point 
of the wheel’s tread, are compressed under the weight 
of the vehicle, while those at the top do not touch 
the circumference The spring portion is therefore 
practically “floating,” for at no part is there any rigid 
connection between the inner and outer parts of the 
wheel. When the wheel is in motion the spring and 
caps in its lower portion take the whole of the weight 
of the vehicle, and are brought tightly into contact 
with the rim, but do not shift their position relatively 
thereto. As the wheel moves forward the springs 
become disengaged, and move round like the spokes 
of a rigid wheel, their places immediately being taken 
by others. The disengaged springs travel forward 
relatively to the rim in the direction in which the 
vehicle is moving. The result is that the central 
portion of the wheel makes a slightly greater num- 
ber of revolutions than the outer rim in a given dis- 
tance. At the same time, however, it is impossible 
for the inner part to travel round independently of 
the outer rim or tread of the wheel, since it is al- 
ways tightly in contact therewith at the point of the 
wheel’s contact with the ground, which is the point 
of application of the vehicle’s weight, the rubber strips 
of the outer extremities of the springs establishing 
such adhesion upon the surface of the interior of the 
rim as to prevent any possibility of slipping. Yet 
there is no perceptible wear and tear upon the two 
contact surfaces. In the case of the driving wheel, 
the gripping power of the spring members is very 
considerably augmented by having the corrugated sur- 
face as already described. 

The successive compression of the springs, as the 
wheel revolves, is quite continuous and is effected 
with the utmost smoothness, as the spiral springs with 
their caps can be deflected in every direction. Sudden 
jerks or concussions cannot occur, which even with 
pneumatic tires are unpleasant features when traveling 
at high speed over a bad road surface. 

It may be thought that the absence of rigid con- 
nection between the inner and outer parts of the 
wheel may be disadvantageous, but experience has 
quite conclusively demonstrated that no such draw- 
back exists. {[t is practically impossible for any 
slipping between the two parts to occur, even when 
the vehicle is badly driven. There is no friction be- 
tween the rubbers in the free ends of the springs and 
the internal surface of the channel rim. The springs 
as it were walk round the inner circumference of 
the outer rim, on a polished metallic surface, and are 
successively loaded with their due proportion of the 
car weight during each revolution. The moment the 
weight is applied to any spring, the latter cannot 
possibly move relatively to the rim until the weight 
is released Consequently, there is an entire ab- 
sence of friction, and the rubber shoes in the spring 
caps will last as long as the wheel tire. Even in 
the rare event of the rubbers of the spring end becom- 
ing damaged, it is an insignificant item in renewal, 
but no such occurrence has yet been experienced, 
though wheels have been driven for thousands of 
miles. Even the entrance of dust or mud has no 
deteriorating effect upon the two surfaces. 

The wheel has been severely tested upon a 28-36 
horse-power Daimler motor in comparison with the 
heaviest make of English pneumatic tire. True, the 
“Panflex” wheel is somewhat heavier than the pneu- 
matic, but it has been found that such is no disad- 
vantage, the mileage possible per gallon of fuel under 
the selfsame conditions being approximately the same. 
Trials have shown that the average life of the outer 
solid rubber tire is from 10,000 to 12,000 miles, which 
is about two and a half times that of the ordinary 
pneumatic type. Though in first cost the “Panflex” 
wheel is more expensive than the pneumatic, this dif- 
ference in initial outlay is soon recouped from the 

















THE BUFFET TENDER UNDER WAY. 
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A FAN DYNAMOMETER FOR TESTING MOTORS, 


reduced running expenses. It has been found that 
the cost per mile with the pneumatic averages about 
1.98 cents, as compared with 0.48 cent for the spring 
wheel—a difference in the latter’s favor of 1.50 cents. 
Moreover, as the wheel itself is practically everlast- 
ing, the renewal charges are limited to the solid rub- 
ber tire, which costs much less than a pneumatic of 
the same dimensions, and the rubber caps of the spring 
members. Occasionally, as the result of a very severe 
concussion or jolt, a spring might break. This can be 
easily and quickly replaced on the road; but as the 
defiection of the spring is limited in every direction 
by the central tube, the stress to which the steel is 
subjected need be no greater than that in the side 
springs supporting the automobile. Such an eventu- 
ality is therefore remote. Again, with this wheel, in 

















LAMBERT AUTOMOBILE RAILWAY CAR BUILT 
FOR HARRIMAN BRANCH ROADS. 


view of the ingenuity of its construction, the ever- 
existing danger of side slipping is reduced to a neg- 
ligible quantity, owing to the flexibility of the wheel. 
— Se oe 
AN AUTOMOBILE CAR FOR RAILWAYS. 

The accompanying illustration shows a special car 
ordered by E. H. Harriman before his death, which is 
to be used on a private road running from a point on 
the Erie Railroad to the Harriman private residence. 

The car is a Lambert friction drive, and was ordered 
for the purpose of ascertaining whether a gasoline car 
for from 12 to 15 passengers could be utilized more 
economically than steam cars on branch roads on the 
Harriman lines. Whether a car of this character will 
come into general use will depend upon the result of 
experiments to be made. 


ett 
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AN AUTOMOBILE BUFFET TENDER. 

A novel automobile tender has been devised by Mr. 
G. L. Reeves. Mounted in the body across the rear 
end is a three-burner gasoline stove, connected with a 
ene-gallon gasoline tank. Next forward is a receptacle 
in which is fitted a complete cooking outfit, each arti- 
cle nesting and telescoping into the other. The outfit 
consists of two frying pans, four boiling vessels, cof- 
fee pot, twenty serving plates, three sauce pans, and 
eight soup tins. To the left of the cooking outfit is a 
three-bin vegetable cellar with tray lid for large cook- 
ing spoons, cake turners, carving forks, etc. To the 
right is a galvanized-iron-lined refrigerator containing 
six one-pint glass sealers, ice receptacle, and large meat 
tray. 

Immediately forward of the refrigerator, and extend- 
ing to the end of the bed, is a seven-gallon water 
cooler. To the left of the water cooler is a thirteen- 
drawer cabinet intended for all grocery and cooking 
staples, knives, forks, spoons, tea towels, table covers, 
ete. In the little open court there is just room for 
two telescoping dish pans to disappear. 

The accompanying picture showing the kitchen open 
indicates that the two covering lids when opened out 
form two spacious serving tables. These lids are cov 





57 


ered on the inside with padded oilcloth, and on the 
outside with rainproof ducking. The meeting edge of 
one cover is provided with a patent leather flap, and 
is held in place in transit by two large straps, which 
buckle securely and make the tender rain and dust 
proof. A small brass hasp and lock is also furnished. 
A neat little folding dining table is strapped to the in- 
side of one of these lids. 

An extra broiler, a cooker for emergency, a pocket 
ax, and a camp lantern strapped to an outside bracket 
complete the outfit. 

The refrigerator and water cooler are fitted with 
drain cocks. A rigid pair of folding legs is provided 
to support the end of the body when disconnected from 
the auto. 

The wheels have rubber tires and the several parts 
are so accurately nested that the tender moves even 
at twenty to twenty-five miles speed without noise and 
takes corners perfectly. 

The tender weighs 475 pounds, and the extra draft 
on the automobile is scarcely perceptible. It haa been 
used in serving a great many readside dinners, and 
its entire practicability for such service established be- 
yond doubt. 

—>+-. oe 
A FAN DYNAMOMETER. 

The standard type of fan dynamometer shown in the 
accompanying photograph has been devised by Joseph 
Tracy. It consists essentially of a metal standard 
carrying a horizontal steel shaft in large ball bear- 
ings. One end of this shaft is connected with the 
motor under test by a universally jointed extension 
shaft; the other end carries an overhung two-bladed 
fan, as shown. On the dynamometer shaft a small 
pulley fitted to a boss on the rear of the universal 
joint is belted to a larger pulley on the special tacho 
meter, which is mounted on top of the housing that 
carries the dynamometer shaft. 

The tachometer of the standard fan dynamometer is 
provided with a double scale and single pointer, the 
inner scale showing the revolutions per minute, and 
the outer scale the horsetpower developed. The revo- 
lutions per minute scale is graduated progressively by 
divisions of 20 revolutions from 200 to 2,000 revolu- 
tions. The horse-power scale gives a minimum read- 
ing of 1 horse-power at 480 revolutions, and a maxi- 
mum reading of 70 horse-power at 1,980 revolutions. 
Consequently, at all ordinary rates of motor speed a 
simultaneous reading of revolutions per minute can 
be obtained without any computation. 

The standard fan dynamometer can be employed in 
testing motors on the block by making suitable cnn- 
nection between the jointed dynamometer shaft and 
the motor shaft, clutch, or fiywheel. It can also be 
used to test an automobile motor in position on the 
chassis by disconnecting the propeller shaft, and sub 
stituting for it the jointed shaft of the dynamometer 

The standard dynamometer is designed to test ‘no 
tors of medium-sized cars. However, by the use of 
fan blades of greater or less area, and suitabie tacho- 
meter scales, the range of absorption and measure- 
ment of power can be varied between wide limits. 


— = 


The Tenth National Automobile Shew in Madison 
Square Garden afforded a good opportunity of inspect 
ing the product of representative American makers 
The exhibition brought out some novelties in con 
struction and design which showed a gratifying tend- 
ency toward standardization. That the modern, every- 
day motor car, generally known as a stock car, has 
left the misty zone of experiment and is now 4 practi- 
cal and useful machine was strongly emphasized by 
the many performances in hill-climbing, touring, and 
racing contests of 1909. There is a comprehensive 
display at the Garden of duplicate models of the stock 
competed successfully in the various sport 
Some of the original Cars are 





ears that 
ing events of the year 
shown Thanks to the adoption of certain standards, 
a new model need no longer be put through years of 
testing before it is entered in competition with other 
cars. Recently victories have been won by certain 
makes of cars that had scarcely competed in previous 


events. 

















THE BUFFET TENDER IN USE. 
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ANTI JOY RIDE DEVICES. 


(Continued from page 49.) 
made by flexible shaft connection with one of the vehi 
cle wheels 

; Combination mechanisms, embracing switch and 
engine hood lock and vibration recorder 

Some of th devices are now to all intents practi 
cally obsolete nd out of the market, and there never 
has been any general demand for any of them except 
those intended merely to prevent eddlesome persons 
and mischis hildren fr tampering with ma- 
chines left unding at the curb. The one class of dé 
vice that is wt universal use is the lock switch 
Alm vel large manufacturer of ignition spark 
coils and wit offers a current switch with a re 
movable plug r lever or fitted with a lock and key 
by which the connection between the battery or mag- 
neto and the engine spark plugs can be broken and 
prevented from being re-established readily. 

The type of ite he vith removable plug is illus 
trated in Fig Switches of this type are known as 
plug cut-out vitches and are now designed to be used 
with a dual stem of ignition, so that either the bat 
ter ( agt in be vitched into e or the cur 
rent from ¢ f two batterk turned on When 
the car topped, the metal plug, with insulated han 
dle, which make connection between the two termi 
nels within th vitch, as shown in the underside view, 


Fig. i, is withdrawn and the circuit is broken. The 
engine cannot then be restarted until the plug has 
heen replaced or electrical connection has been re 
established in some other way. The plug is small and 
can be carried conveniently in the pocket 

A modification of this type which precludes the pos 
sibility of inserting a nail or piece of wire as a sub 
stitute for the plug is shown in Fig. 2, in which the 
switch lever is removable There are numerous makes 
of such switches. The end of the lever engages by a 
siot or keyway with a post that prevents it from drop 
ping off and at the same time assists in forming an 
electrical connection The other end of the lever fit 
ted with a non-conducting coniposition handle, can be 


yr complete circle to make contact 


swung in an ar 


with any desired contact button for use of batteries or 

magneto or to neutral “off position 
A further development of the lock-switch idea is 
seen in t} auto lock plug (Fig. 3) in which a Yak 
lock | lito a plug cut-out swit« h in such a way 
< to prevent the closing of the circui 





through the switch without the proper key or its dupli 
cate The lock is placed directly above the plug 
socket, thus preventing the insertion of a nail or wire 
"he cut-out plug ‘s connected with the mechanism of 
the lock so that it is 
of the key. The key cannot be removed from the lock 


until the cireuit is broken Each lock requires a dif 
ferent key. of which two duplicates are furnished to 


thrust in or out by the turning 


the purchaser 

The Yale lock, with sliding plug connection to 
take the place of the regular cut-out plug, can be fitted 
to various styles and makes of switches, being held 
on by screws of a special kind that cannot be removed 
except with a double-pointed wrench made just to fit 
the recess in the screw heads 

A device of somewhat similar characteristics to the 
foregoing is the break-circuit autolock (Fig. 4), which 
is manufactured in different forms for use on electric 
and gasoline vehicles. The type illustrated is for ele« 
tric machines, but the operation of the two styles is 
similar. When the switch-bar, just above the barrel 
of the Yale lock, is pulled forward it breaks the circuit 
and remains locked in this position until one of the 
two keys furnished with the device is inserted and 
given a half turn, when the connection is re-estab 
shed automatically by the switch-bar springing back 
into place. The electric vehicle lock is installed be- 
neath the upholstering on the arm of the seat, where 
only the face of the lock is exposed. It takes the place 
of the ordinary cut-out plug, so that the operation of 
the lock is no additional bother 

The break-circult ! rasoline vehicles (Fig ) 
is made in different styles to apply to various systems 
of ignition. It is placed on the face of the coil box, 
taking the place of the usual switch. The switch-bar 
is round and provided with a winged head, so that it 
can be rotated to make connection with battery or 
magneto or to “off” position at will. When it is pulled 
forward it breaks the circuit completely. It is not 
necessary, however, to turn the bar or plug to neutral 
before locking or unlocking the switch. 

Another means of accomplishing the purpose of. pre- 
enting meddlesome persons from using a car left 





standing in the street or garage is the Rochester 
steering wheel lock (Fig. @). This is hinged so that 
the hasp can be placed around the steering column 


A steel pin at the uct the hasp enters a quarter- 
inch hole drilled ' the outer and inner steering 
columns. When in inner column, to the 
op of which te keyed the steering hand wheel. has 
heen brought outer post and the 

n. of the ! et h both, the 
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The special feature of this device is the combination 
lock that renders unnecessary the use of a key, which 
may be mislaid, forgotten or lost. The barrel of the 
lock contains three tumblers each provided with a 
mall lug on either side which engages with the cor- 
responding lug on the next tumbler. Two tumblers 
ere fastened to an internal top cap but are free to ro- 
tate on its center pin, while the third tumbler is re- 
movable and lies in the body or casing of the lock over 
a solid post that passes through its center. All the 
tumblers have a large notch in the periphery. To open 
the lock it is necessary to turn the external dial hand 
until all of the notches in the tumblers are brought 
into line, allowing the catch of the hasp to pass. This 
can be done only by working the lock combination. 

The lock can be operated in the dark, as the dial is 
notched so that by starting at 0—which is distinguished 
by a large or open notch—the movement of the hand 
over the dial can be counted as the spring points drop 
When the lock is 
open, the combination can be changed in two minutes 
Except for the steel pin, this lock is made 


successively into the serrations 


if desired 
entirely of bronze and is made in different sizes to fit 
teering columns of different diameters. The manufac- 
turers have also produced an adjustable hasp steering 
column lock made with four-tumbler combination and 
operated by a key 

In division B of group 2 is a new invention brought 
out this season under the name Bongartz autolock 
(Fig. 8). The device is designed as a lock to prevent 
use of the gear shift lever and, if desired, also of the 
brake lever 
polished heavy brass case to be attached to the side 


It consists of a simple lock incased in a 


of the car or the footboard directly behind the lever 
quadrant, and a rod with a head on one end and a 
recess in the other end to be engaged by the plunger 
of the lock. With the gear-shift lever in neutral or in- 
operative position, a hole of suitable size is drilled 
through the quadrant and shank of the lever to receive 
the rod. The lock case is then secured to the body or 
frame in such position that the hole for the end of the 
rod will be in alignment with the hole drilled through 
the quadrant. Now, when the car is stopped and the 
gears unmeshed, the rod can be inserted and engaged 
in the lock, when it will be impossible for anyone not 
possessing the key to start the machine. 

A notable advantage possessed by this device is that, 

hile preventing the car from being driven on the 
road, it does not interfere in any way with its move- 
ment by hand in the garage or with the adjusting and 
“tuning up” of the engine and its attachments by the 
chauffeur or workmen 

Not only is it essential that the unauthorized use of 
motor cars should be prevented, but it is almost 
equally desirable that some measure be taken to curb 
the speed enthusiasm of the hired chauffeur even when 
the owner is ocupying the tonneau or interior of the 
limousine or landaulet. It is not altogether improbable 
that the owner needs a check on himself, as in the 
exhilaration of a good road, bracing atmosphere, and 
smoothly running car he may unwittingly let enthu- 
siasm overstep discretion. Numerous efforts have been 
niade to produce something that would accomplish 
such results by the sounding of audible signals when 
the car had attained to a certain speed or by the dis- 
play of a prominent speed-indicating device that could 
be read at a distance by every passer-by. The objections 
t> these devices, however, were so obvious that they 
never met with favor except on the part of persons 
afflicted with motorphobia and lawmakers eager for 
popularity among their constituents. 

A practical device intended to accomplish the same 
results in a much better and more effective way has 
been brought out recently for use in combination with 
a well-known make of speedometer. This is the Jones 
antomatic speed-control governor (Fig. 9). The mech- 
anism consists essentially of a speed indicator, an 
automatic circuit breaker, a controller switch, and 
an electrically operated air valve, not indicated. The 
electric switch, which has five or more points of con- 
tact representing circuits, is operated by the action of 
the centrifugal governor of the speed indicator. The 
switch is so arranged that when the indicating hand 
of the speedometer shows a speed of ten miles an hour 
the switch will close the circuit through the first con- 
tact; when the velocity of the governor is such as to 
indicate fifteen miles an hour on the dial, the switch 
closes a circuit through the second contact, and so 
on up to any desired number of speeds or contacts. 

By setting the pointer at any figure on the dial of 
the controller switch, the circuit can be made to 
close through the corresponding contact only and 
at the indicated speed. When this circuit is closed, 
it actuates the current to the primary of the induction 
or spark coil, thereby cutting off the spark from the 
engine. Or it may be arranged to operate the elec- 
trically controlled air valve or throttle, shutting off 
the supply of air or gas to the engine and thereby pre- 
venting the speed of the car from exceeding the in- 
dicated limit. As soon as the speed is reduced, the 
contact automatically cuts out and the engine gets its 
power again. Should the pointer of the controlling 


JANUARY 15, IQIO. 


switch be set at an intermediate position, as in the 
illustration, the device will have no action whatever 
on the speed of the car. 

As the controlling switch can be located almost any- 
where in the car, it is evident that the owner or any 
occupant of the rear seat can limit the speed as 
desired, regardless of the driver. The device operates 
silently and is always en guard, giving a sense of 
security in passing through sections where the speed 
regulations are rigidly enforced. 

An example of the vehicle movement indicating in- 
struments classified under A, group 4, is the watch-dog 
vibration register (Fig. 10). This operates on the 
principle of the pedometer, a pendulum or weighted 
arm being held normally in a horizontal position by 
a light spring and caused to beat by reason of the 
momentum of the weight following every downward 
and upward movement of the instrument. Each beat 
of the pendulum releases a tooth in the train of gears 
which actuate the indicator hand and register figures 
on the dial. The dial is 2% inches in diameter and is 
divided into 100 degrees. These divisions do not repre- 
sent either hours or miles, but serve as a measure of 
the vibrations. Different cars oscillate vertically in 
different periods, it has been found, but each machine 
oscillates very nearly the same number of times for 
successive miles irrespective of its speed. Engine vibra- 
tions when the car is standing still do not affect the 
instrument, therefore the device makes no record ex- 
cept when the vehicle is in motion. 

The instrument is intended to be attached perma- 
nently to the car so that it cannot be removed without 
the owner’s knowledge and is securely sealed so that 
no one can tamper with the register. There is no 
shaft or wires connecting it with any working part of 
the automobile whose detachment or disconnection 
would render the recorder inoperative. The owner, 
having by observation determined that on his machine 
the instrument indicates say 10 points for each hour 
of travel, will have no difficulty in determining from 
the reading of the dial how many hours his machine 
has been driven after he last had it out. 

A different type of vehicle movement indicator is 
represented by the Bullard recorder (Fig. 7). This 
provides a permanent record on paper of the hours 
during which the vehicle was used, the rate at which 
it was run during every mile traveled and the number 
and duration of stops made. It operates by a combi- 
nation of clockwork movement and flexible shaft drive 
from one of the road wheels. The clock mechanism 
rotates a circular paper dial that makes one complete 
revolution every hour in the same direction as the 
hands of a clock. The dial is divided into sixty radial 
spaces representing minutes, every fifth line being 
heavier than the intermediate lines for convenience in 
reading. From center to circumference there are 
twelve circular divisions, also corresponding to the 
hours. Within the instrument is a stylus operated by 
both the clock and movement of the car, which makes 
a perforation in the paper dial for each quarter mile 
traveled, every fourth perforation being deeper than 
the others to indicate the completed mile. The stylus 
is at the extreme outside space when the instrument is 
set for a record and moves toward the center at the 
rate of one space each hour, being moved by the clock 
and requiring twelve hours to move across the dial, 
where it becomes inoperative until reset. 

So long as the car stands idle the dial rotates with- 
out being punctured by the stylus, but for every quar- 
ter mile the car travels (if a pleasure vehicle) one 
perforation is made. And according as the machine is 
driven fast or slow the holes are close together or 
farther part. At the rate of a mile in four minutes, or 
fifteen miles an hour, there will be just one hole for 
each radial division, while at sixty miles an hour there 
would be four. By examination of the dial it is pos- 
sible to determine the exact hour and minute at which 
the car was started and stopped. Combined with the 
instrument is a tiny odometer which registers the total 
mileage up to 10,000, The instrument depends for 
operation on a simple train of gears and ordinary 
clockwork and the same connection with the road 
wheels as every speed indicator. The inventor decided 
upon the perforating system because it cannot be 
tampered with without detection, no jar or jolt of the 
car can derange it and cold weather or dry cannot 
render it inoperative. For use on commercial vehicles, 
which move at a slower rate of speed, the stylus is 
made to perforate for every eighth mile instead of 
every quarter, 

Much the most comprehensive invention to -pre- 
vent the unauthorized use of motor cars that has been 
made is that of Leon Ottinger of New York city (Fig. 
11). It is called the: Hoodenparts recording lock, this 
trade name being adopted because of the combination 
of functions it performs, which also brings it into 
group 5 of our classification. By a single operation it 
locks both the ignition switch and the hood over the 
engine compartment, so that it is impossible to raise 
the. hood without the use of the Yale key that fits the 
lock. Provision can also be made if desired for locking 

(Continued on page 79.) 
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Often you have wondered what make of car was that which sped past your eyes or around a curve. Although most automobiles are more or less alike tn 


general appearance, they differ in certain feavures. The radiator and engine bonnet are among these. With the help of this chart, the cars here presente 
ean be identified by their radiators and engine bonnets. 


AN AUTOMOBILE IDENTIFICATION CHART. 
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“halmers-Detroit 40-horse-power pony tonneau. Cartercar, 36 horse-power, Schacht convertib 
134 M r, bore 414 hes j nches stroke ; four cylinders cast in pairs ; low-tension Motor, opposed water cooled, 51g inches bore by 4! 

eels g n: frict t mission ; non-floating rear axle: chain-in-oil sion ; chain drive; jump spark ignition ; { 

_ t $2.77 e: one- er control. Price, $1,600 rear wheels, Price, 






































branklin 42-horse-power touring cat Hupmobile runabout. Premier 40-horse-powér t 

I 114 ! { es stroke ; Horse-power, 2); cylinders, 4 arranged in pairs ; bore, 344 inches ; stroke, 33g inches ; water- Four cylinders cast in pairs; bore, 41% inches by 514 ii 
jing gea ed; ignition, high-tension, Bosch magneto ; shaft drive; 1 universal joint ; selective cellular radiator ; make-and-break ignition : 

} . n gear transmission ; two foot and two emergency brakes. Price, $750. sliding gear transmission, Pri: 



































Winton touring car Pierce-Arrow touring car, Cadillac 3U-horse-power 

vl ix ily a: ¥ r Horse-power (A. L. A. M. rating) 48; 6 cylinders; bore, 41g inches ; stroke, 434 inches ; water Cone clutch ; contracting and expanding brakesontear v 
} t stora t haf cooled; ignition, jump spark ; shaft drive ; selective sliding gear bore 414 inches by stroke 414 inches ; water cooléi wi 

Price, $3,000 transmission, Price, $5,000.; ignition ; shaft drive ; selective sliding gew tr: 
































The K-R-I-T runabout Maxwell 40-horse-power touring car. Royal Tourist touting 

A Be, & ' r transmise horse-power 22g; Four cylinders ; bore, 4144 inches ; stroke, 414 inches ; water cooled ; jump spark ignition ; Horse-power (A.L.A.M. rating), 48; cylinders, 4; bor 
200 pounds P sy) low-tension magneto and dry battery; shaft drive progressive sliding gear water cooled: jump spark ignition ; shaft m ; tr 

transmission, Price, $1,575 gear ; expanding brakes, }’ric 
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wd SO-hot wer touring ¢al Peerless 30-horse-power touring car. The Hudson fipal 
4 Four cyli pairs ; bore, 4% inches ; stroke, 544 inches ; water cooled, with tubular Cone clutch ; horse-power, 22.5; four « ylinders tac" | 

radia ; jump spark ignition, with high-tension ignition and storage battery ; stroke ; water cooled ; jump spark ignition; @ oa 

1,200 selective sliding gear transmission. Price, $4,475. tracting brake on propeller shaft and ex 
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t convertible car. Brush runabout. 
ches bore by 41g inches stroke ; pl unetary transmis 
ark ignition ; internal expanding brakes on 

wheels, Price, $875 


stroke; three-point suspension ; internal gear transmission ; bevel gear drive’ single 
hand lever control; internal expanding brakes on rear sprocket hubs Price 


10 horse-power motor, balanced single cylinder, 4 cycle, vertical, 4 inches bore by 6 inches 


























Overland touring car. 86-40 horse-power 


Cone clutch ; contracting and expanding brakes; four cylinders cast separately ; bore, 444 
inches by 44 inches stroke ; water cooled, with flat vertical tube radiator ; shaft drive 
selective sliding gear transmission. Price, $1.6 








comet 














rse-powér touring ¢ar. Rambler touring car. 
. inches by 514 inches stroke ; water cooled with Motor: bore, 5 inches; stroke, 54 inches; 4 cylinders; ignition, high-tension; trans 
-break ignition: shaft drive: selective mission, 3 speeds selective; horse-power, 45; brakes on hubs 

nsmission, Price, $2.50. Price, $2,500. 











Oldsmobile 40-horse-power special touring car. 


Four cylinders ; bore, 434 inches ; stroke, 434 inches ; water cooled; jamp spark ignition 
high-tension magneto and dry battery; shaft drive; selective st 
gear transmission, Price, $3,000. 


iding 
































horse-power limousine. Pope-Hartford 30-horse-power touring car. 


Four cylinders ; bore, 4), inches; stroke, 51g inches ; water cooled; jump spark ignition ; 
expanding brake on propeller shaft and both rear wheels ; shaft drive ; selective 
sliding gear transmission, Price, $2,750. 


brakesonfear wheels ; 4 cylinders cast separately ; 
water cool@i with tubular radiator ; jump spark 
» sliding gew transmission. Price, $3,000 














Baker electric runabout. 


Bevel gear shaft drive ; semi-floating rear axle with ball bearings ; motor, four-pole series 
wound ; controller, continuous torque drum type with 6 speeds forward and 3 
reverse ; 3 brakes, 2 internal and 1 emergency. Price, $2,000. 























rist touting car. Mitchell touring car. 


linders, 4; bore, 544 inches ; stroke, 6 inches Horse-power (A. L. A. M. rating) 43.8; 6 cylinders ; bore, 414 inches; stroke, 5 inches; 
shaft drive ; transmissiou selective sliding water cooled; jump spark ignition; high-tension magneto and dry battery; 
vw brakes, }’rice, $4,500. shaft drive; transmission, selective sliding gear. Price, $2,000. 


























1dson Mmabout. 


linders 8&0 bloc ; bor 4 Inches by 41 inches 
be 


White 20-horse-power gasoline car. 


Cope clutch; 4 cylinders cast en bloc : bore 44 inches; stroke, 544 inches; water cooled: 
jamp spark ignition with high-tension magneto ; shaft drive ; selective sliding gear 
transmission. Price, $2.000. 


mition ; 
nd ex 
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e sildit ir transmission ; con 
| 


both rear wl Price, $900. 


AND LITTLE. 


Stevens-Duryea touring car 
Horse-power (A 1. M.r ng) 36.1 i cylinders ; bore, 434 inches ; stroke 446 inches 
water cooled; jump spark ignition; high-tension magneto and dry battery 

shaft drive; transmission, progressive sliding gear, Price, $2,850, 
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Everett-Metzger-Flanders 80-horse-power touring ear. 
Wheel base, 108 ix 8; four cylinders cast in pairs ; bore, 4 inches ; stroke, 44g h wat 
cooled ; jump spark ignition ; selective slidi: 


transmission. Price, $1,250. 
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le one who is familiar with the methods employed 
in th iverage automobile repair shop, it is not sur 
prising tha ne ( il complain of the size of 
their b I principal charge is usually for labor, 
it Oo mu in hour, but there is no way in which 
the owl in assure himself that part of the time 
charged for wa not wasted The difficulty of check 
ing a labor charge is an inducement to a mild form 
of swindling, and it must be admitted that there are 
shons in which an hour's work by an untrained boy 
is charged for at the rate for skilled labor rhen 
again, time may be wasted unintentionally It is not 
unusual! to find that after assembling an engine or a 
gearset, the work must be undone in order to fit an 
overlooked part, or to correct an adjustment that 


should have been attended to in the first place, and in 
such an event the total time occupied is usually 
charged to the owner of the car 

When the prospective purchaser of an automobile 
is of a properly inquiring turn of mind he will ask 
his friends to let him see their bills for repairs and 
maintenance, and will probably gain the impression 
that automobiling is an expensive diversion If he has 
any mechanical ability, however, he will realize that 
three-quarters of the work charged for could have been 
dene with simple tools and an ordinary knowledge of 
their use 

Aside from the economy of it, the owner who does his 
own work becomes so familiar with the mechanism 
that it is instinctive with him to recognize the signs 
of coming trouble He corrects faults at their in- 
ception, and by so doing he obviates an otherwise 
inevitable delay and expense. 

The following notes are offered as suggestions to 
the owner who desires to render himself independent 
of the repair shop 

VALVE GRINDING 

At more or less frequent intervals, the valves of a 
gasoline engine, and particuiarly the exhaust valves, 
will become roughened and pitted. When they are in 
this condition they cannot be expected to retain the 
compressed gases, and in consequence the engine can- 
not deliver its full power. It then becomes necessary 
to “grind in” the valves, which is accomplished by in 
troducing an abrasive between the valve and its seat 
and rotating the valve under light pressure until the 
surfaces are worn smooth. This is usually considered 
to be a job for a repair man, but as it is patience 
rather than skill that is required, the car owner need 
not hesitate to undertake it. 

Before grinding can begin the valve must be re- 
lieved from the pressure of its spring In many en- 
pines the valve seat and spring are contained 
in a cage that is easily removed, and the detaching 
of the spring from the stem is an easy matter. When 
the valve seat is integral 
with the cylinder, the spring 
imuy be compressed by means a) fl ] 
of a special tool, or by a flat 
meta! bar used asa lever. ‘lo 
prevent the valve from mov 
ing, a smail block of wood « 
may be placed between the Pw, | 
valve disk and the valve cap. 
When the spring is com- 
pressed, the device through 
which it acts on the valve 








stem may be removed The 
valve may then be taken out | 
through the vaive cap open- 
ing 

.When a vaive is in bad 
surfaces of 





condition the 
the disk and seat are rough 
and pitted It is not neces- 
sary to continue the grinding 
process until the entire width 
of the surfaces is smooth, for 





a narrower ring or belt is 
sufficient to retain the gases, 
iy it is continuous and unin- 
terrupted Fincly powdered emery mixed with ma- 
chine ol! is a satisfactory abrasive, but whatever is 
used, great care must be taken to keep it out of the 
cylinder and away trot ie bearing surfaces. The 
pocket and cylinder should 


passage between the 

be tight plugged wi cotton aste, a string tied to 

it facilitating its removal when th work is completed 
For a bad! worn valve, tl vrinding is done 

with coarse emery, which is later replaced by a finer 
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LINING UP THE WHEELS. 
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grade to give the requisite smoothness. To apply the 
abrasive, dip the finger tip in machine oil and then 
in dry emery, the small quantity that adheres being 
applied to the valve surface. The valve is then re- 
placed on its seat and rotated by means of a screw- 
driver A bit brace or breast drill may be used, but 
excellent results may be obtained by means of an 8-inch 
or 12-inch screwdriver with a round, grooved handle, 
which is held between the extended palms A con- 











fie 








LACING A FAN BELT. 


tinuous rotary motion in one direction will tend to 
wear the valve oval, and it is necessary to turn it 
first in one direction and then equally in the other. 
A slight back and forth motion of the hands will 
give this result, and as only a light pressure is neces- 
sary, it should not prove tiresome 

In order to preserve the true circular form of the 
valve and seat, the valve should be lifted after twenty 
or thirty turns, and replaced on its seat in a new po- 
sition To facilitate this, a few turns of a helical 
spring may be placed in the valve pocket under the 
disk, its size and strength being such that the valve 
will be slightly lifted from its seat when pressure is 
taken off the screwdriver. The location of the spring 
is shown in the diagram 

When the valve surfaces appear smooth, all traces 
of the emery should be washed away with gasoline, 
care being taken that it does not lodge in the cylinder, 
valve stem and push rod guides, or other bearing 
parts To test the fit, make pencil marks on the 
valve seat, and give the valve a turn or two with 
the screwdriver; if the fit is correct the marks will 
be erased 

The replacing of the valve spring is greatly sim- 
plified if it is compressed in a vise and bound in the 
compressed state by light iron or copper wires passed 
The spring may then be 


through it lengthways 




















GRINDING A-VALVE. 


placed on the valve stem and the holding device at- 
tached, after which the wires are cut. 
“TAKING DOWN” A MACHINE. 

When the average man finds it necessary to take 
any kind of a machine to pieces he is inclined to con- 
sider results rather than methods. He unscrews all 
of the nuts and bolts that are to be seen, and as each 
comes off he lays it down wherever there is room to 
put it, regardless of order or system. He is not likely 
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to notice the exact position of a piece before he takes 
it off, and in general is unobservant of the foresight 
that would go far to simplify the reassembling. If 
time is not an object, he will eventually get all the 
parts properly rebuilt, but if he aspires to be a good 
workman, he must learn to be methodical in everything 
that he does 

The first step in dismounting any part of an auto- 
mobile is to ascertain what holds it in position, what 
other parts may have to be displaced in order to get 
at it, and what parts may be released by its re- 
moval. To take off an inlet manifold, for instance, it 
may first be necessary to remove the carbureter, which 
in turn will require the disconnection of the gasoline 
pipe and throttle control. 

The plan of action having been determined, work 
may begin. It will greatly facilitate reassembling if 
nuts, bolts, screws and other small parts are placed 
in boxes, the parts belonging to the inlet pipe in one, 
inspection plate bolts in another, and so on. If these 
parts are laid indiscriminately on the engine and 
frame they are only too likely to fall into hand holes 
and other openings, and aside from the difficulty of 
recovering them, they must then be sorted. 

Where several parts are alike in shape and size— 
valve caps, for instance—it should not be taken for 
granted that they are interchangeable. Sach may 
have been fitted to its particular location, and on the 
chance of this they should be marked before being re- 
moved so that there may be no error in returning them. 
Some manufacturers are careful to mark all parts by 
letter or figure, or with a prick-punch, and when this 
is the case the marks should be followed absolutely. 
In the case of gears, it is usual to make three punch 
marks at the point of meshing. To reassemble them 
correctly it is then necessary only to place the marked 
tooth of one gear between the two marked teeth of 
the other. 

When taking off a cylinder, the connecting rod should 
be blocked or supported. Otherwise the weight of 
the piston will bring it sharply against the crank 
case, which may suffer in consequence. If the 
cylinders are to remain off for any length of time, 
they should be plugged with cotton waste at all open- 
ings, and several thicknesses of paper should be tied 
around the pistons ‘ 

In reassembling, all nuts, bolts and screws should 
be cleaned and oiled before being replaced. Every 
bolt has its wrench of appropriate size, with which 
it is hardly possible to exert a breakage strain. When 
an 18-inch wrench is used on a %-inch bolt there is 
every possibility of the bolt head being twisted off 
before the operator realizes that it is in danger. 

If the parts of a properly made machine do not come 
off with reasonable freeness when the bolts and nuts 
are removed, force should be 
avoided until it is proven to 
be necessary. Taper pins, 
keys, and unsuspected set- 
screws are frequently  re- 
sponsible, and as they must 
be accurately replaced, their 
location and direction should 
be noted and remembered. 

It is poor policy to rush a 
piece of work, and after a 
few experiences with com- 
pression, water and gasoline 
leaks that could be avoided 
by giving more time to the 
job in hand, the motorist 
will hang in his shop the 
motto, “Go slow, go sure,” 
and abide by it. 

LUBRICATING THE SPRINGS. 

It is the practice among 
automobile manufacturers to 
fit grease cups to the shack- 
les and eyes of the springs, 
and the user of a car is in- 
clined to take it for granted 
that there is nothing more to de for the springs 
than to turn down these cups occasionally. It 
should be noted, however, that the spring leaves re- 
quire lubrication at least once a season. There is a 
continual sliding motion of the leaves when the spring 
is in action; if the surfaces are not lubricated they 
will be subject to undue wear and eventual breakage. 

The proper lubricant is a mixture of grease and 


(Continued on page 70.), 
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COMPARES WITH THE COSTLIEST CARS AS A PERFECT 
SMALL DIAMOND WITH A LARGE ONE 


4 Cylinder. 





A small diamond is relatively just as 800d and just as valuable as 


a large one. 


In the same sense the Hupmobile is precisely as fine as the 
largest, the best and the most expensive cars made. 


We make the comparison because we 
want you to learn to associate the Hupmo- 
bile in your mind with the finest cars you 
know. 

The Hupmobile claims the right (and 
that right is conceded by discriminating 
owners) to travel side by side with the 
best products of motordom. 

It confesses no delinquencies ; admits no 
inferiorities; concedes no advantage save 
size and carrying capacity, to cars costing 
twice and thrice its price. 

Observe the personnel of its ownership 
in your own city. 

Note that the majority of men who drive 
a Hupmobile are the men who know good 
cars—whose private garage, perhaps, 
houses several fine cars of other types. 

The Hupmobile was built to fill a particu- 
lar need—to supply a special want—to 
furnish a type of car that was lacking. 

Its creators could see no reason why a 
car carrying two passengers should not be 
just as go0od—just as sound and just as 
trustworthy—as the best big car built. 

Every part that contributes to power and 
speed and staunchness in the Hupmobile 
is precisely as 800d and fine as the same 
part in the best big car. 

The two are mates in quality. 

The Hupmobile will 80 anywhere that 
the big car will 80; climb any hill the big 
car will climb; and do anything the big car 
will do except that it will not carry the 
same number of passengers. 

When you buy the ordinary car of mod- 
erate price, you say to yourself :— 

“lam getting just the sort of a car indi- 
cated by the price—a moderately g00d car.” 


When you buy a Hupmobile, on the contrary, you buy a quality 
and a degree of excellence with which the price has nothing to do. 
If the Hupmobile were any bigger, it could not be made as good 


without increasing the price. 


As an object lesson, three Hupmobiles were driven through the biting winter weather and deep snows, from Detroit to New York for 


the Grand Central Palace Show. 


20 H. P. 
Sliding Gears. Bosch 750 rte 
Magneto 





These things (which are literally true) will explain to you what 


pert.aps, you had not understood before—why you have en- 


Hupmobile 








SPECIFICATIONS 


ENGINE—4 cylinder 20 H. P.,3% inch 
bore, 3% imch stroke; L-head type; 
water cooled; offset crank shaft; fan 
bladed fly wheel in front ; Parsons white 
bronze bearings; noiseless cam shaft. 

TRANSMISSION—Selective sliding gears 
in extension bolted to crank case; shift- 
ing witbout noise. 

CLUTCH—Multiple disc type; self-adjust- 
ing ; enclosed in gear case; running in 
oil. 

REAR AXLE—Shaft drive; Hyatt roller 
and New Departure bearings; shaft and 
universal joint enclosed and lubricated 
by oil from crank case through trans- 
mission. 

BRAKES—Two foot and two emergency 
(internal expanding) lined with Thermoid 
on rear hubs. 

IGNITION—Bosch high tension magneto, 
doing away with spark coil, batteries and 
connecting wires. 

TIRES—30 x 3 inches. 

WHEEL BASE-—86 inches. 

TREAD—56 inches. 

SPRINGS—Semi-elliptical front, patented 
cross spring rear. 

EQUIPMENT—Two side and tail oil 
lamps, dragon horn, tools, repair kit, 
pump. 

WEIGHT—1100 pounds regular equip- 
ment. 








countered in the year past so many enthusiastic partisans of the 


Everybody, if you will stop to think back- 
ward a little bit, has seemed to say kind 
things about the Hupmobile. 

They have said these things about the 
Hupmobile because it is the newly good 
kind of a moderate sized car which we 
have just described. 

A year ago there were less than 100 
Hupmobiles in commission. 

Today 5,000 are being built, as rapidly as 
excellence of workmanship with the finest 
materials will permit of hurry—to satisfy a 
demand which sprang up in incredible vol- 
ume before the first hundred cars were 
completed. 

Of course, you want to know ali about 
a car which has been favored with the 
warmest approval ever extended by the 
American motor-buying public to any 
motor car. 

Even if you own a car to which you are 
strongly attached, you would like to have 
placed before you all the information 
which will shed light upon a condition so 
unprecedented as the Hupmobile has 
created. 

And if you are wavering in your choice 
of a car, your desire to know is even 
stronger. 

Sign and send the coupon. 

It will bring you not only the Hupmobile 
literature, picturing and describing the 
1910 Hupmobile in every detail. 

It will bring in addition, the name 
and address of the lHupmobile 
dealer in your home, or the one 
nearest you. 

We will put you in direct 


touch with the car, so that Hupp 

you can ride in it and satisfy yourself as to the Moter 

literal truth of every statement we have Car Co. 
made. Dept. Q 

Clip the coupon and send it now DETROIT, MICH, 


HUPP MOTOR CAR COMPANY 


DEPT. Q, 


DETROIT, MICH. 





Send 1910 Hupmobile 
literature and name a 
address of Hupmobile dealer. 


Address 
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AUTOMOBILE NOTES. 
Wndoubtedly the weak points in the pneumatic tire, 
that of a cycle or motor vehicle, are its 
it is clear 


whether it be 
cost of up-keep and iiability to puncture. 
that the direction in which improvements have been 
made is in the thickening of the tread, so as not only 
to render punctures less frequent, but also to give the 
thus save expense In some 
makes of increase in thickness of the 
of the and in others that of the inner tube, 
has been so great that most of the resiliency has been 
practically becomes a solid one. In 


life, and 


the 


ire a longer 


tire tread 
outer cover, 
the tire 


iost, and 


order to restore the resiliency, it has been proposed 
to reduce the air pressure in the internal tube, but this 
excessive internal friction between 
the inner tube cover, which is in any case dif- 
ficult to avoid altogether, but also produces a large 
flat surface, in contact with the road, which adds con- 
siderably to the tractive resistance, especially when 
the surface of the road is soft. The evils of traveling 


on slack pneumatic tires are known to all cycle riders, 


causes not only 


and the 


and are carefully avoided by keeping them inflated 
with a sufficient air pressure. The air pressure which 
it is necessary to maintain in the inner tubes of the 
pneumatic tires of a heavy vehicle is not less than 


slightest 
the tire 
vehicle 


100 pounds square inch, and should the 


the air to escape, 
rendered support the 
damaged if the collapse is not quickly 


defect oct which atlows 


is not only useless to 


but is speediiy 
repaired 

At the Tenth National Automobile Show in Madison 
Square Garden, there will be the only complete motor- 
cycle exhibit in New York in 1910 by the Motercycle 
Manufacturers’ Association. An inspection of the new 
models on display there proves that the motorcycle 
not only is a pleasure vehicle for poor and rich alike 
ranging in price from $100 for the small single-cylinder 
machine to $500 for the expensive four 
cylinder touring model de lure—but a utility vehicle 
as weil. General refinement seems to be the tendency 
for 1910. Many improvements have been made in 
epring forks as the result of hard road contests during 
of the machines appear with 
spring frames and longer wheel base, all of which 
make for the comfort of the rider. As regards the ap- 
pearance of the motorcycle, better quality and more 
lasting enamel as well as heavier plating seems to be 
the aim of the manufacturers. Handlebar control is 
practically universal, and magneto ignition will be more 
popular than ever, several of the makers having de- 
cided to make this type of ignition standard equip- 
ment, instead of optional as heretofore. Increased 
power apparently is a general tendency, and mechan- 
ical oilers are aiso in evidence, which eliminate guess- 
vork in lubrication, one of the bugbears of riding. 
Several of the manufacturers have decided to abolish 
the muffler cut-out which, with the muffler improve- 
ment noticeable, should make the motorcycle of 1910 
as silent a steed as its forerunner, the bicycle. 

Two Chalmers-Detroit chassis models will be manu- 
factured in 1910, the “Thirty” and the “Forty,” both 
a continuation of those presented for 1909. The 
changes, while important, are not in any case radical 
have a 115- 


more than 


the past year. Some 


The new Chalmers-Detroit “Thirty” will 
inch wheel base, three inches longer than the 1909 
“Porty.” It wiil have 34-inch wheels—two inches 


larger than last season. The hood will be three inches 
longer two inches higher—in keeping with the 
larger body. The tonneau will be large and roomy. 
The “Thirty” motor is more powerful this year than 
last. The 1910 “Forty” has a 122-Inch wheel base— 
ten inches longer than last has 36-inch 
wheels, and room for seven The 1909 
‘Forty” was ea five-passenger car 

The Tenth National Automobile Show in Madison 
Square Garden eclipses any former exhibition of 
motor cars, motorcycles, and accessories ever held in 
the famous building. There is a total of 323 different 
there are 34 exhibits of complete 


and 


season It 
passengers. 


displays, of which 


cars, besides 246 exhibits of accessories and parts, 
and 28 motorcycle exhibits. Even with an increase 
over last year of more than 7,000 feet of exhibition 


space which the show managers by ingenious methods 
were able to eke out of the Garden interior, there is not 
one-foot of unused space available for exhibition pur- 
poses. This situation is indeed a striking commentary 
on the growth of the industry when it is realized that 
at the first automobile show in this country, in 1900, 
were only %0 exhibitors who displayed their 
in the Garden 


there 


vroduct 


Noteworthy among the runabouts costing much less 
than $1,000 is the Hupmobile made by the Hupp 
Motor Car Company, Detroit, Mich., In its construc- 
tion the makers have endeavored to impart to their 


runabout all the staunchness, excellent workmanship, 


and trustworthiness of the seven-passenger touring 
car. The four-cylinder engine is of 20 horse-power, 
with four cylinders having stroke of 3% inches 


and a bore of 3% inches. Water cooling is employed 
The transmission 


The disk 


is of the selective sliding gear type 


multiple clutch runs in oil. The rear ax! 
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foot brakes and two 
magneto is 


two 
high-tension 


are 
Bosch 


is shaft driven. There 
emergency brakes. A 
provided. 


Something new in the Garden show is to be found 
in nearly every one of the models exhibited. Some 
of the new points of interest are found in axles, 


transmissions, and in lubricating systems. In bodies, 
a type that seems to be gaining favor is the four- 
surrey but a tonneau without 


low in 


passenger which is 
doors, built the back and sides, providing 
plenty of seating space. The cars at the Garden show 
range from the costliest on the market down to the lit- 
tle runabout that is cheap enough for anyone 

In 1901, Mr. Byron J. Carter, then of Jackson, 
Mich realizing the shortcomings of geared trans- 
missions as used in automobiles, began experiments 
for improvements, being naturaliy attracted to the 
friction system because of its manifest advantages. 
After months of careful the first Cartercar 
friction-driven automobile appeared in the summer of 
1903. This automobile was of the runabout type, and 
in addition to the radical improvement in transmis- 
sion parts, well designed and constructed. The 
car has run more than 25,000 miles, and is now, with- 
apparently in condition for additional 


yet 


research, 


was 
out repairs, 
service 

A remarkable car has been brought out by the 
Schacht Manufacturing Company, of Cincinnati, Ohio 
The ingeniously convertible. Or- 
dinarily it is a runabout. By the addition of a surrey 
seat the runabout is transformed into a four-passenger 
family car. The same runabout, by the employment of 
a special box back, is converted into a light delivery 
car. The vehicle is illustrated on the double page of 
cars appearing in this issue 


car in question is 


The present four-cylinder Cartercar may be regarded 
as an improvement of the former two-cylinder model, 
without a single radical change. This car will appear 
in the coming season in two sizes. Both have the Car- 
ter friction transmission, the nucleus around which 
the first Cartercar was built. 

The most grueling sort of endurance contest in 
which motor cars have participated are 24-hour races. 
As a rule out of about fifteen cars starting in these 
events only five of them finish at all, the remainder 
breaking down in the course of the contest from some 
mechanical weakness. cars have started in 
eight or more of these terrific grinds and have never 
finished once. At the 24-hour race held at the A. Y. P 
Exposition at Seattle, a Hudson “Twenty” stock car 
swept around the course for hours at a time making 
mile after mile with the utmost consistency in a 1:15 
clip. The construction of this car is interesting, when 
its low selling price is considered. The rear axle is 
of the semi-floating type, shaft driven, and is strongly 


Some 


reinforced at the points where the greatest shocks 
and strains occur. Two large double-acting brakes are 
provided at each end of the rear axle. The car is 


built for the man who is satisfied with a speed of 55 
miles an hour. The motor, four-cylinder vertical, 
water cooled, is simple, very strong, and amply pow- 
erful. The transmission is the three-speed sliding gear 
selective type used on all standard cars. 
i eanemeiniiiliini ileal sisicipeainutnneiiis 
Official Meteorological Summary, New York, 
December, 1909. 

Atmospheric pressure: Highest, 30.49; lowest, 28.97; 
mean, 29.92. Temperature: Highest, 54, date, 6th; 
lowest, 6, date, 30th; mean of warmest day, 45; date, 
6th; coolest day, 11.5; date, 30th; mean of maximum 
for the month, 36.8; mean of minimum, 26.1; absolute 
mean, 31.4; normal, 34.1; deficiency compared with the 
mean of 39 years, 2.7. Warmest mean temperature of 
December, 42, in 1891; coolest mean, 25, in 1876. Ab- 
solute maximum and minimum of December for 39 
years, 68 and —6. Average daily excess since January 
ist, 0.7. Precipitation: 5.00; greatest in 24 hours, 2.93; 
date, 13th, 14th; average for December for 39 years, 
3.43. Accumulated deficiency since January ist, 2.87. 
Greatest precipitation, 6.66, in 1884; least, 0.95, in 1877. 
Wind: Prevailing direction, total movement, 
11,964 miles; average hourly velocity, 16.1; maximum 
velocity, 58 miles per hour. Weather: Clear days, 14; 
partly cloudy, 8; cloudy, 9; on which 0.01 or more of 
precipitation occurred, 6. Sleet, 13th. Snow-fall 11.4. 
ie a 

Many an inventor has probably wondered whether 
the patent law forbids his experimenting with a pat- 
ented invention, The answer is: It all depends upon the 
character of the experiment. Suppose that an inventor 
is interested in flying machines, and that his primary 
object is to improve the Wright machine. Has he the 
privilege of building a Wright machine himself and fly- 
ing it, in order to study its performance as well as to 
himself with the art of flying? We think 
has no right to build the machine for the 
purpose of learning to fly or for studying its 
performance in any way. Had he bought the machine 
from the Wright brothers or their licensees he would 
undoubtedly have the right to use the machine in 
that way 


me Be 
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1910 Registrations and Licenses, 

Inasmuch as considerable doubt, and in some cases 
confusion, seems to arise in regard to the 1910 registra- 
tions and licenses in different States, the Bureau of 
Tours of the Automobile Club of America has issued 
a chart showing just what States require registration 
or license for the new year, where renewals are neces- 
sary, and where the old registration or license is still 
operative. A synopsis of this chart for New York, New 
Jersey, Pennsylvania, Massachusetts, Connecticut, and 
Rhode Island is as follows: 

New York.—Registration of cars in New York State 
are perpetual on the car originally registered. If car 
changes ownership, the new owner must re-register 
same. If new car is purchased, same must be regis- 
tered. Transfers are not made. 

New Jersey.—Registration of car and driving license 
is required annually, and same can be procured direct 
from the Bureau of Tours of the Club. 

Pennsylvania.—Pennsylvania requires both registra- 
tion of car and driving license annually, application 
blanks for which can be procured from the Bureau of 
Tours. Non-residents, of States that reciprocate, are 
allowed ten days’ exemption from registration. 

Massachusetts.—Registration required annually; also 
driving license for owner and chauffeur. Owner’s driv- 
ing license perpetual; chauffeur’s driving license good 
for one year from date of issue—the latter renewed 
for 50 cents. Non-residents exempt for seven succes- 
sive days. Non-resident owners may drive, but chauf- 
feurs must procure driving license. The Bureau of 
Tours can procure temporary driving license for non- 
resident chauffeurs, provided chauffeur can procure 
certificates of good character and recommendations. 

Connecticut.—Registrations are annual, expiring De- 
cember 3ist. Annual driving license required by 
owner or chauffeur. Non-residents exempt for ten 
days from registration and driving licenses. 

Rhode Island.—Registration and driving license re- 
quired. Fees of registration based upon horse-power. 
Non-residents duly registered in home State are ex- 
empt for ten days. 

a 
Electron—A Metal Lighter than Aluminium, 

According to Kosmos, a technical review appearing 
at Pforzheim, the Griesheim-Electron works exhibited 
at the aeronautic exposition at Frankfort-on-the-Main 
its novel patented alloy, the metal “electron,” which is 
claimed to be much lighter than aluminium and at the 
same time much more durable. 

The lightest metal employed for technical purposes 
up to the present time has been aluminium and some 
alloys of aluminium, the strength and the durability 
of which are however lower than those of the new 
metal. The density of aluminium and its alloys has 
been nearly 3, and they are about twice as heavy as 
electron. The chemical works of Griesheim-Electron 
has discovered that magnesia is utilizable for technical 
purposes. By the admixture of magnesia, the price 
of which is comparatively low, with one or two metals, 
an alloy is produced of a density of 1.75 to 2, possess- 
ing great solidity, strength, and elasticity, and at the 
same time readily workable. The color of these alloys 
resembles that of silver, and they possess great sono- 
rous quality. 

The new metal is said to behave very well as re- 
gards change of temperature, and it responds to all 
technical requirements; in the air it becomes covered 
with a coating of protective oxide. As cast metal, it 
offers a resistance up to 18 kilogrammes per square 
millimeter and has at the same time an extension 
capacity up to 5 per cent. By the processes of con- 
densation, such as compression, rolling, etc., the physi- 
cal properties of this metal, e. g., strength and elas- 
ticity, can be materially improved without its dens- 
ity being increased to any considerable extent. We 
may thus obtain a tensile resistance up to 35 kilo- 
grammes per square millimeter, and an extension ca- 
pacity as high as 18 per cent. 

By varying the quantity of metal in the alloy and 
the method of using it, the quantities of electron may 
be varied within very wide limits. The uses of the 
metal are therefore very numerous. It is particularly 
desirable where the object is to obtain extreme light- 
ness and at the same time great strength. The physi- 
cal properties of the metal electron are claimed to be 
superior to those of aluminium; the proportionate 
quantity necessary for technical purposes is 60 per 
cent or more, compared with the weight of aluminium. 

It is anticipated that electron will prove exceedingly 
useful in the construction of airships and automobiles 
inasmuch as in most of its properties it is superior 
to aluminium and its alloys. In manufacturing the 
same object, one would require at least 40 per cent less 
of electron than of aluminium. 

The “Zeppelin” airship requires 6,000 kilogrammes 
of aluminium, which could be replaced by 3,500 kilo- 
grammes of electron. A large automobile contains, in 
ite mechanism, about 600 kilogrammes of aluminium, 
which could be replaced, according to the statements 
of the exhibitors, by 125 kilogrammes of electron. 
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THE MOTOR CAR AND THE ROAD. 
(Continued from page 47.) 
permanent binders include the petro- 
leums containing an asphaltic base, the 
residues of such petroleums, the heavy 
tars, pitches, and numerous oil, tar, and 
asphalt preparations. In addition to 
these, a few special materials have been 
the subject of experiment, such, for ex- 
ample, as the waste product from the 
beet and cane sugar factories. In some 
instances glue and bichromate of potash 
have been added to oil or tar emulsions 
to cause the residue upon the road sur- 
face to harden after the volatile products 
have evaporated. 
from wood pulp have been employed with 
some success in a concentrated form, and, 
in fact, the list might be indefinitely ex- 
tended. The essential requisite in a dust 
preventive is its binding power, and it 
naturally follows that the experiments 

will cover a wide field. 


Water, while usually the most abundant 


and cheapest material, is very often, be- 
cause of the frequency with which it must 
be applied, the most expensive to use. Its 
binding power is almost entirely due to 
capillarity. The value of the salt solu- 
tions commonly used lies in the hygro- 
scopic character of the dissolved salt, 
which, having considerable affinity for | 
water, keeps the road surface in a moist 
condition long after a surface treated 
with water alone would have become dry 
through evaporation. The light oils and | 
tars, as well as the oil and tar emulsions, | 
are dependent for their effect upon the re- | 
tention by the road surface of a compara- 
tively small amount of true binding base | 
after the volatile products have evapo-| 
rated. This base proves effective only as 
long as it retains its binding power. | 
When the binding power is destroyed, it 
is necessary to apply more material. If 
the base is an exceptionally good one, the 
accumulated products finally harden the 
road surface and prevent wear to some 
extent. 

The heavy oils and tars differ from the 
lighter products in that they contain a 
much greater amount of asphaltum, which 
constitutes the binding base. The results 
are, therefore, of a more lasting charac- 
ter, and hence the name permanent bind- 
ers. The semi-solid and solid prepara- 
tions usually contain a still greater 
amount of binder. With some few ex- 
ceptions, all of the true binders are bitu- 
mens, and these bitumens may be either 
natural or artificial. 

The usual method of applying these ma- 
terials to the road surface is by sprink- 
ling. The temporary binders can usually 
be applied cold, but the permanent bind- 
ers, because of their much greater vis- 
cosity, must be heated until sufficiently 
fluid. In England and France the use of 
coal tar is practised to a large extent and 
their methods of application have been 
highly developed. Machines are in gen- 
eral use which are self-propelling and in 
which the tar is heated and then applied 
to the road surface as a spray under high 
pressure. These so-called “tar sprayers” 
are not only very economical in the use 
of tar, but insure a more even distribu- 
tion and better penetration of the road 
surface than it is possible to obtain in 
almost any other way. 

In the construction of dustless roads, 
the crucial question is that of cost. Auto- 
mobiles have but little destructive effect 
on pavements, but these are in general 
too costly for country roads. The effort 
must be to develop a form of construction 
which will withstand fast automobile 
traffic and at the same time be within the 
financial resources of the community. 
This is largely being done at present by 
the use of a bituminous binder instead of 
the rock dust. The two methods gener- 
ally employed are known as the penetra- 
tion and the mixing method. In the for- 
mer, the hot liquid binder is sprinkled or 
sprayed over the stone and allowed to 
penetrate through the voids and coat the 
stones usually to a depth of two or three 
inches. Some of the devices in use force 
the binder into the road surface by means 





Waste sulphite liquors | 





of heavy air pressure. In the mixing 
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Run 5,000 


a Year at an Average 
Cost of $3.98 a week” 





Here is a Big Touring Car that will interest thousands of men who have 


| always considered an automobile beyond their means—not because they couldn’t 


afford to buy one, but because they have felt they couldn’t afford the cost of 


maintaining one. 


has put them beyond the reach of men with moderate incomes. 


the Maxwell. 


20,700 Maxwell owners have proved. 
automobiles that the mass of the people could afford to own. 


It is true that the expensive “‘up-keep’’ of most automobiles 


Not so with 


Our cars have always been the most economical to run, as over 


Our constant aim has been to make 
We have kept 


right on from year to year improving Maxwells in every smallest detail that would 
reduce their operating expense—increasing strength and durability, decreasing 


weight, and simplifying construction. 


Now we are satisfied that in our new 4-Cylinder, 30 H. P. Touring Car we 


have the great ““‘Economy Car.”’ 


What does it actually cost to run? This is 


what the majority of men want to know, and this is just what you don’t find out 
about other automobiles—before you buy them. 





BASED ON FACTS 

When we tell you that this big, handsome Max- 
well Touring car can be run 5,000 miles a year atan 
average total cost of $8.98 a week (or $207.02 a year) 
we are not theorizing. These figures include the 
total cost of gasoline, oil and grease required to run 
this car 5,000 miles ; the cost of punctures; the cost 
of two extra tires complete (which may not be 
needed) and the cost of repairs, Experience shows 
this to be a correct average, established by Max- 
well owners. How can we better show the low 
cost of keeping a Maxwell than by giving in dollars 
and cents just what 5,000 miles of motoring cost 
this owner? Read this letter—one of hundreds we 
receive unsolicited :— 


“ During the past season I have driven my car 5,000 
miles by the odometer, averaging approximately 100 
miles a week. My experience has shown that this car 
can be run 5,000 miles a year at an average total cost 
of 7.98 a week, 





Gasoline 357 Gallons $65.26 
Ou Half barvel 15.00 
Grease Ten ibs. 2.00 
Punctuves Seven 350 
Repairs 7-40 
Two extra casings and tudes 117.86 
$207.02 


My running cost has actually been lower than the 
above figures, because at the beginning of the season J 
bought two extra casings and tubes, As a matter of 
Sact but one of these has been used, so that the car has 
cost me per week, including everything, but $3.06. 

E. L. CALKINS. 


NOTE :—Fac-simile of this letter sent on request. 


CHEAPER THAN TROLLEYS 


As these figures show, the average cost per 
week is but $3.98 to run this big Maxwell 100 miles, 
Thus making the total running cost per mile just 
under four cents. Do you realize that this means 
that you can take a family of five for an outing in 
this car at less expense than you could take them 
by trollev? To take five people for a trolley ride 
twenty miles out of New York and back would cost 
at least twenty cents each way, a total of $8.00. 
Five people can make a round trip in this big 
Maxwell touring car at a total cost of $1.60. Sur- 
prising as this statement seems, it is true, and 
we have included it here to furnish you with a 


striking example of the practical advantages of 


our great “‘ Economy Car.” 


WE HELP YOU 


Proper care is of vital importance in keeping 
down the cost of maintenance in any car. More 
automobiles are ruined from misuse than in any 
other way. We publish regularly, a semi-monthly 
magazine for Maxwell owners to show them how to 
run their cars as cheaply as possible. For to run 
this big Maxwell at the low cost above stated you 
must run it with proper care. In giving the above 
figures we have tried to be broad-minded enough 
not to attempt to fool ourselves. We do not guar- 
antee that everyone can run this Maxwell at the 
above stated cost—though many Maxwell owners 
do even better. What we do want to show is that 
here isan aut bile that th ds of people can 
afford to own, and to give average figures, showing 
what it costs to run it—exclusive of depreciation, 
of course, 














We want to send without cost to you, a copy of our magazine ‘The 


These Books Free q..operator”—" 


motor cars, 


manufacture, together with other interesting booklets of facts, 


How to judge an Automobile” 
Our latest catalog describing and picturing every car we 


@ practical treatise on 


One of these booklets giving the details 


of the 10,000-mile run made by a Maxwell last year without stopping its engine. This is a world's record 
that has never been equalled by any car at any price, These books will be sent by return mail without 


cost to you—just say—mail books. 


MAXWELLS IN USE TODAY 20,784. 


MAXWELL-BRISCOE MOTOR CO. 


DEW STREET, TARRYTOWN, N. Y. 


Pawtucket, R, L. Providence, R. I, 


Kingsland Point, N. Y. New Castle, Ind, 


Licensed under Selden Patent 





method, the stones and binder are thor- 
oughly mixed, either by hand or machine, 
so*that each stone is covered with a thin 
film of the binder. Tiis method in gen- 
eral insures the better and more even dis- 
tribution of the binder throughout the 
road surface. 

The material used for the binder varies 
very largely with different sections. In 
Engiand and France the tars are used 
very largely. In the western portion of 
the United States, the heavy asphaltic 
oils of California are used almost exclu- 
sively, while in other sections we find 
that tars, residuum oils, liquid asphalts 
and various proprietary compounds are 
being used. 

One of the chief causes of the great 
number of failures which have been re 
corded in the use of bituminous road ma- 
terials is the failure of the user, as well 
as manufacturer, to understand certain 
fundamental principles. To many, a tar 
is simply a tar and oil an oil, while in 
reality there is a vast difference 
times even in the tars produced at th 
same works. The oils also range from 
those of a paraffine base to those almost 
wholly asphaltic. Thus a concise know!l- 
edge of the character of the preduct, the 
process followed in its preparation, and 
the effect which varying conditions wili 
have upon it is necessary in order to 
avoid costly mistakes. 


—__+00—_--—- 


THE MIDDLE WEST AND THE AUTOMO- 

BILE INDUSTRY. 
(Continued from page 48.) 
that the freight has usually been added 
to the purchase price of the car, and 
has gone against the consumer, there are 
many cases in the past, and there will be 
many more in future, where the cars are 
sold directly at the catalogue price. For 
that reason, the location of factories in 
the middle West was ideal, for it is in 
truth the center of the automobile-buying 
public. 

In some cases, cities have been made 
over and their population doubled and 
trebled by big motor-car factories, as in 
the case of Flint, Mich., and New Castle, 
Ind. Such cities have had a tremendous 
boom in real estate, and in business gen- 
erally, owing to the influx of 2,000 to 5,000 
families, and have assumed an entirely dif- 
ferent position on the map because motor- 
car factories were established within their 
limits. Besides supplying employment to 
laborers in large numbers, much money 
has been made by the leaders in the vari- 
ous enterprises. This has been especially 
true among the makers of wheels, tires, 
frames, and other parts. In a general 
way, it may be said that the parts mak- 
ers have made more money than the auto- 
mobile builders, as the latter have ex- 
pended greater sums of money in experi- 
menting. 

The total capital of the autemobile 


some- 


manufacturers in this country is about 
$225,000,000. The actual value of the 
plants will run into some extraordinary 
figures, and these values are rapidly in- 
creasing. As for the output for 1916, it 
is likely to exceed 200,000 cars, although 
I tl may be a slight falling off from 
these figures, owing to the inability 
of parts makers to supply the demand. 


There are now about 150,000 automobiles 
in use in this country. In a genera} way, 
it may be said that the employees num- 
ber some 120,000 {m motor-car factories, 
with employees in parts factories reach- 
ing not less than 40,000, a total of 160.000, 
America may be safely considered the 
home of the low-priced car, a condition 
brought about by the tremendous buying 
power of the middle classes, who demand 
a car which can be cared for by the owner 
without the aid of an expensive chauffeur. 

These low-priced cars have been made 
possible by ideal factory methods and big 
production. This necessitated their being 
standardized, something that may be said 
to be original with the American maker, 
who feels that any one of ten thousand 
parts should be made to fit any one car 
turned out by his company. 

By working on big productions and 
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THE KNOBS WILL STOP YOUR SKIDDING 


THE 


MORGAN & WRIGHT 


NOBBY TREAD 


a new non-skid tire designed and made by Morgan & Wright, makers of “Good 





Tires.” As a safeguard against skidding and drive-slipping, it has 





never been approached in non-skid tire construction. 


JANUARY I5, IQIO. 











of a white rubber stock, it is by odds the “ classiest 
tre on the market 


a By 


xade of the toughest rubber it is possible to produce, $rip the 


» road like a magnet 


slips even on wet asphalt pavements or roads covered with snow or ice, 


ren 
ity it 


tal’stage. Reports from all sections show that not only in effectiveness, 
is vastly superior to the existing styles of non-skid tires 


expose nearly as much surface to the wear of the road as a plain 
onsequently wear down little if any faster. 


and will add an up-to-the-minute finish 
to any car to which it is equipped. 





MORGAN & WRIGHT NOBBY TREAD TIRE 
MORGAN & WRIGHT, DETROIT 


BRANCHES, AGENCIES OR DEALERS EVERYWHERE 





keeping prices down, there is little doubt 


later figure in the foreign trade. 
particularly true in connection with the 


* looking 


friction, and con-|not in proper alignment 


is friction there is | ment the chains will 


rub sidewise on seemed in older days to be inseparable 


hext step ot im-|sprockets, which will, of course, shorten 


from any electric 


make the one gear|the life of the transmission and result | 
| 


rawhide. A little less/in a loss of efficiency. 


small, medium-priced car, a field that has 
resulted 


arrow-toothed 
trade, and who are was obtained when 


to be important 


by the modern designer of electric con- 


But this con- It would be very interesting to measure 


from being per-|the distance of both axles on either 


through the stages |of double chain-driven 


gears, ajhave been in service 


the average driver 


chain was introduced.|of the average garage for several months 
This chain is self-adjustable to pitch after|te find out if the axles are still parallel. 


and high efficiency,| Absence of friction 
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high-speed transmission | necessary factor in 


The Medern Hiectric 





It is found to-day on every high- 


ts necessary to kee} well adjusted, the life of 


electric automobiles 


kept in proper 


To receive the|The ball bearing, the 
be dust-proof, in-| ment in bearing construction, has proven 
well lubricated to be superior to any 


transmitted from coun-j| will be found to-day 


possible breakage of the 





method of transmiss 


wheels on all ut 


means of roller|grease this bearing 
haft and bevel/jattention for several 


of one type over; proper sizes for the 


much disputed. The }are selected, no wear can be noticed. 
the 


their rapid wear, |equipped with reliable 


bands are operated 


steel rods is to be preferred. 


|Ssystem to insure equal pressure on both 
For this reason the 


proper type of bearings Tires influence the performance of an 
to the motor, countershaft, 


Various designs of tires show 


charge of the battery is affected. Special 
automobile. Once properly points to be borne in mind in the care of 
oil is very detrimental to them, and that 
it is necessary to keep tires well inflated. 

If the storage battery of a few years 
roller chains is Every electric carriage » compared with the up to-date bat- 


decreased weight with a large increase in 


and dust, and /portant that they should 


after wear. Some | going forward as well 


. ' 
rity of the shaft/|is not the number of 


ission are itsja car is equipped 


it long life,; which insures safety 
efficiency after use.!are equipped with one 
the fact that the | namely, the external 


permanently in oil and |steel band surrounds the drum 


incased. Moreover, the|the motor shaft or 


well designed, all 
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ides; 





connections on 


and the wire sizes should be large enough 
to carry the heaviest possible loads with- 





all leads should be carried directly from 
the battery to the controller, and then to 





require any adjust-'or the internal expanding 


he motor, and all connections should be 


parts (tached to the rear wheels 
‘ las 
| tight and securely locked. One common 


and power piant|monly used and generally preferred. 


ears was the loose hang- 


alignment The this construction two 


of the double | fixed inside a drum 


any attempt at a method- 


create a variation |of the brake lever will 


the front to the|shoes to open out 
for two chail surface of the drum. 


sist acid, weather, and mechanical strain, 


This disadvan-|tion should be applied at the rear wheels. 
teeripg, decrease | All brakes attached to the motor, if used 


and result in a loss | frequently, are detrimental to the motor 
chain sprockets are jand the transmission system. 
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size has proven to be the best material 
jfor this purpose. 
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H S ial Car f f : 
ere IS a )peci or a few Select Buyers | 
4 
P ° for either Standard Touring 2 5 O O : 
rice, or Torpedo Bodies a 
ABOUT. three hundred prospective purchasers who have it in mind to pay from four to five thousand dollars can “‘ get in’’ 4 
on this made-to-order Springfield for 1910. bol 
For the past three years a limited number of these cars (about 100 each year) have been made for special buyers, who have ed 
desired certain features in their cars not to be found in any cars on the market regardless of price. ‘ 
Hence the Springfield has come to be known as the *‘ made-to-order’ car. . 


Until this year no attempt has been made to manufacture more than the few cars, which were easily sold by private sale 













, Ey 
to the class of buyers to whom a car of this character appeals. =} 
For this reason practically no advertising has ever appeared concerning the Springfield. 
This year, however, we have increased our facilities, and hope to be able to supply in the neighborhood of three H 
hundred cars. I 
Che fact that we manufacture practically every part that enters into the Springfield makes it impossible (even if we : 
were so inclined) to make them in the quantities possible with an assembled car. 
No apology is made for the low price we have placed upon the car. This price enables us to supply the best material of 
every kind it is possible to buy, and in additior: gives us a fair profit. 
We are willing to let the specifications speak for the quality of material used and the general character of the car. 
, he automobile dealer, familiar with all makes, will immediately recognize in these specifications and the accompanying 
illustrations an automobile of the strict de-luxe type—a car of the character that will always have a ready sale among those who 
are in a position to buy the best cars. 
SPECIFICATIONS: , 
,MOTOR ~Four cylinder, vertical, water cooled, 5 inch bore SPRINGS—Vanadium steel, semi-elliptic front, three-quarter GASOLINE CAPACITY—Tweaty gallons under front seat P] 
inch stroke, elliptic rear — rl se oe a © "a 
VALVES—AIl on one side, interchangeable; operated by single IGNITION—Jump spark, 4-unit coil on dash. storage battery, m. .. a ESP CHRGRTRENG ORO SAS SEEM HP ' : 
cam shaft with cams integ with shaft, and mounted on Annular double system with genuine Type D-4 Bosch magneto; two = - cs ; 
Ball Bearings. Idler Gear, Pump and magneto shaft mounted on spark plugs in each cylinder. RADIATOR—Latest design, g¢ hone 
genuine imported Annular Ball Bearings. LUBRICATION —Positive, automatic oil system enclosed nip tpbanecauempe ; 
TRANSMISSION ~ Selective type, sliding gear, three speeds crank case of motor ARI { 
forward and reverse: mounted on genuine imported F, & S. An- DRIVE—Shaft, with large bevel gears of heat treated ( 
nular Ball Bearings. All gears and shafts of heat-treated Chrome Vanadium Steel. : in 0: 
Vanadium Steel. . ¢ f 1 
; ; . : BRAKES—Two independent systems, internal expanding type. Sage y " f 
REAR AXLE—One piece seamless drawn Chrome Vanadium Raybestos faced. Foot brake 14 inches in diameter; operated by WHEEL BA + 128 inche 
Steel housing of the clutch driven floating type, Gears and shafts cam arrangement. TREAD—$6 4 inches. ‘ 


Chrome Vanadium Steel, heat treated, mounted on genuine im- 
ported Annular Ball Bearings. 

FRONT AXLE—Special I-beam drop forged in one piece, of 
heat-treated Chrome Vanadium Steel, with ball bearing steering 
knuckle. 

FRAME—Pressed steel, reinforced. 


Correspondence Solicited 


The Springfield Motor Car Company 


311 Monroe Street 
SPRINGFIELD, ILL. 





BODY — Straight line, five or seven passenger, sheet metal anc 
upholstered in genuine hand buffed leather. 

PIRES —36x5 inches rear, 36x4 inches front; Quick De- 
tachabie rims. 

STEERING GEAR—Irreversible, 18 inch wheel; controlling 
mechanism on top of wheel. 





GEAR RATIO—3:1. 

CLEARANCE 10 inches. 

COLOR - Greens, grays, blues, maroons, yellows, etc. 

WEIGHT —2,900 pounds 

EQUIPMENT —Two gas and three oil lamps, generator, horn, 
jack, tire and repair tools. 

PRICE—$2, 500. 
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TO OVERHAUL A CAR. 

53.) 
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HOW 
(Continued from page 
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pecially gear wear down 


ground no 


the 


must be true; and 


facturers seem to appreciat« useful- 


ness of boring repair bushings slightly 


pilot bushing, being solid, 
it the shaft 
skillful 


under size. The 


must be specially made to s" 
Aside 
can make a good job of scraping his own 
of 


Red 


from this one, a amateur 


If ne has a suitable set 


bushings 


<rapers and time and patience. 








lead is used to test the fit. Of course the 
gear case must come out of the car. and 
at intervale the bushing caps are bolted 
down tight and the shaft turned to de 
termine whether it is tight or free, and 
whether it makes contact all over 

In refitting gear shafts and bushings | 
it is necessary st only to achieve * 
proper fit, but to keep the shafts abso- | 
lutely paratiel if they are not, the gear | 
teeth will not bear squarely across their 
face, but will wear away at their cor 
tiers, as exaggerated in the dotted por 
tions, Fig. 4 

In the matter of gear replacements the | 
best result is naturally gained by replat 
ing both mating gears if either is badly 
worn, since otherwise the new gear would 
have to run against a bad profile and 
would wear away sooner. If the car has 
side chain drive, the differential shaft 
bushings will need refitting at the same 
time. The parts of a differential which 
wear fastest are the bushings A of the 
spur or bevel pinions B (Fig. 5), since 
these are the hardest things to lubricate 
To take the differential apart it may be 


necessary to file the ends of headed-over 
threugh-bolts hoiding it together. In that 
case the nuts should be reduced in thick- 
bolts can be headed over 
(The bolts in 
It very 
not to give anything about the 
work- 
the 


Another 


ness so that the 


again on reassembling 


Fig. 5 do not go through.) is 


important 
differential the slightest 
the 


chance of 


ing loose, and same applies to 


bolts holding the change gears 
point that is difficult to oil, and therefore 


liabie to cut, is the bearing C between 
the differential or gear hub and the 
sleeve into which the hub of the differ- 


shell extends. This sleeve runs in 
bearings in the with 
hub turning inside of it 
turn. | 
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if 
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(Fig 
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over the interior | 
steel grit 
order to prevent 
of the bush-| 
necessary (Fig 


gauze ecreen 6) 
oll pockets 
from the 
cape of oil 
ings a felt ring 
This ring would cause the oil near it to 
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is 
become stagnant were 
oil groove B, which should be chipped en- 
tirely bushing and connect 
with a groove C which oii entering it 
may return interior of the case. 
But for provision particles of dirt 
getting into the end of the bearing would 
cut shaft 

shaft-driven 


around the 
by 
to the 
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the 
of 


accumulate and 

In the 
the thing most likeiy to need re 
is the 
ways of it, 
design of the axle casing 
divided vertically in the fore and aft cen- 
tral plane, the rear springs be 
jacked up and disconnected from the axle, 
and the haives of the axle drawn asunder 
after taking off the wheels. A better ar 
have a removable cover 
which the 
withdrawn 
the 


rear a car 
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placement 
There are various 
depending on 
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Model ‘‘R”’ 


Runabout 


$730.00 


innate leeendlnemeneienemtiemmetemeemnall 
Without rnmble 
seat. With pneu- 
matic tires. 


$680.00 


Without 
seat. With 14 in 
solid rubber tires 


$700.00 


With rumble 
seat and 1$¢ inch 
solid rubber tires 


$750.00 


With 
seat and pneu- 





rumble rumble 


matic tires, 


OUR NEW 1910 
MODEL “R” RUNABOUT 


No car offered this season at the prices above is equal in value 


and service to the new Invincible Schacht Model ‘‘R’’ Runabout 


Choice of equipment includes in range of $680 to $750 to best 


suit the purchaser's requirements. 


Our full line catalog includes all the celebrated line of Schacht 
Cars to choose from and we especially invite you to figure with 
our agents or with us direct before purchasing any car this year. 


THE NEW 1910 


INVINCIBLE SCHACHT LINE 


You will appreciate the opportunity of selecting from a full line 


of cars, on guaranteed delivery basis, where the agent has a 
standard line to sell and the purchaser can pick just the car to 
suit his needs, at a reasonable value-received price. No such 
efficient, dependable, general-utility cars for town and country 
ready for delivery this season are equal to this line, including 
one of the most popular cars of the year—The New Schacht 
Runabout above for $680 and upward. Send your name for hook 


containing full details and prices 


DELIVERY 


Schacht Agents are prepared to promptly demonstrate our Model 
D, Merchants’ Delivery Schacht Cars t Cata- 


to business houses. 
log gives full detailed descriptions and prices 


Save expense of horse delivery. Consider the figures on the side 


of economy and durability which we will send you. 


SCHACHT MANUFACTURING COMPANY 
2700 Spring Grove Avenue, Cincinnati, Ohio 





hone | 
SCHACHT MANUFACTURING CO. S. A. 
2700 Spring Grove Avenue 
CINCINNATI, OHIO 
Please send me your Book containing full details and prices on The 


Invincible Schacht 1910 Line. 
Name 
Address. 


Cety 








I | 
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Model “ D’’ Merchants’ Delivery 


and the floating shafts slipped out from 
the differential without jacking up; then 
the straps holding down the differen- 
tial are removed, the bevel driving pin- 
ion withdrawn, and the differential lifted 
| out. 

Unless a car is more than one year old 
it is not necessary to assume that the dif- 
ferential needs overhauling. By jacking 
up one rear wheel and rocking it back 
and forth, the total amount of slack in 
the differential may be estimated. It is 
also usually possible to reach the pinions 
| through openings in the differential shell, 
and by shaking them to determine 
whether they are loose. If so, they should 
be rebushed and the pins or spider re- 
placed if worn. Frequently means are 
provided for advancing slightly the driv- 
ing pinion or gear or both to compensate 
for wear. If this adjustment is disturbed 
the gears should be moved in a straight 
line and not canted around; else the teeth 
will engage only at their small or large 
ends instead of over their full length. By 
rubbing red lead on the teeth and turn- 
ing the gears, one can tell where the 
teeth touch. 

lf cup and cone ball bearings are used, 
whether in the rear axle or in the trans- 
mission, any worn parts should be re- 
newed immediately. Fig. shows the 
effect of wear on a stationary ball cone, 
g., On an axle spindle. The pressure 
comes against the stationary bottom por- 
tion, anc, while the cup wears a true 
path, the cone is destroyed. It is possi- 
ble, though not always worth while, to 
| prolong the life of the cone by giving it 
a quarter or half turn on the shaft or 
If the cup is stationary and the 
rotates, evidently the cup will be 
the first to wear out of round. When one 
ball of a is renewed the entire set 
| Should be replaced with it. 
| We come row to the engine, the last 
|}and in some ways the most difficult part 
to overhaul. The owner is strongly ad- 
vised not to attempt to refit the main 
crank shaft bearings, unless he has had 
considerable previous experience and 
knows exactly what to do. On the other 
hand it is not at all hard to regrind and 
readjust valves, replace worn valve 
| lifters and their guides, and to do or- 
dinary tinkering and adjusting with the 
timer, carbureter, etc. It is best not to 
tamper with the magneto further than 
to clean the interrupter and adjust the 
interrupter contact points if worn. 

To overhaul the engine first strip it 
of all small gear. Take off the magneto, 
first marking the coupling so that it can 
be replaced exactly as it was, and tag the 
wires. Remove and tag the oil pipes, 
| blow through them to see that they are 
;clear, and plug them to exclude dirt. 
| Disconnect the carbureter, remove the 
| timer, take out the spark plugs and plug 
| the holes with waste, remove the dust 
| pan, take out and mark the valves; take 
off the water pipes, the pump, and the 
fan. Now take off the cylinders. If no 
further dismantling is contemplated, the 
piston heads may be scraped in situ, tak- 
ing care that none of the carbon falls 
into the crank case; and the piston rings 
are likewise cleaned without removal if 
possible. If the rings are leaky, as proved 
by failure to hold compression when the 
valves are tight, new rings are put in and 
fitted to the locating pins, which prevent 
them from turning. At the same time 
|} the carbon can be scraped from the in- 
side of the cylinder heads. 

Take down the oil pan. Test the fit of 
the wrist pin and crank pin bearings by 
rocking the pistons and connecting rods 
on the pins. Do not confuse a rocking 
motion due to loose fit with end play on 
the pins. A certain amount of end play 
is always provided. A crank pin bushing 
is likely to, wear conical (see shaded 
area) if the rod is offset as in Fig. 8, 
and if the rod is springy the bushing may 
wear bell mouthed at both ends. The 
crank pin itself will in time wear flat 
at the point of greatest pressure, as indi- 
cated in Fig. 9. It takes more skill than 
ean be acquired off-hand to true it up 
, again, but it can be done with a fine 


} 


é. 





axle. 


cone 


set 
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Swiss file and calipers. It is not neces- 
sary to file clear around the unworn por- 
tion of the pin, since a slight devia- 
tion from its original axis does no harm, 
neither is it absolutely essential that it 
should have the same diameter through- 
out Its new axis, however, must be ab- 
solutely parallel to the shaft. It is best 
to throw away worn bushings and put in, 
new, taking out or inserting shims till a 
fit is obtained, and scraping no more 
than is necessary. A worn wrist pin 
bushing must be renewed, and usually the 
wrist pin must be ground true. If the 
crank pins are oiled through passages 
drilled in the crank shaft, their lubrica- GW 
tion is probably perfect. If, however, ——_ 


they are oiled solely by splash and the N 


oil holes are in the upper half of the ww 
N 








\N\ 


crank pin bushing, a considerable im- MG NX \ \ 
. I : . \\ 


Why You Should Buy 


upper bushings with solid ones and in- 
troducing the oil through the bottom half 
by brazing a copper tube in the cap to 
act as an oil scoop (Fig. 10). The bot- 
tom half is then drilled and provided 
with an oil groove for about half its 
length. It is a principle of lubrication 
Buying an automobile is serious business. Thous- doubtful element has been discarded. 
ands have denied themselves the pleasure of motoring. There's no economy in sacrificing enjoyment and com- 
They doubted the wisdom of buying an expensive car _fort to save a few hundred dollars in the purchase price. 
and would not take the risk of a cheap one. Perhaps A cheap car may look good, and do its work well for a 
you're one of them. time, but it can’t last. 
The new Haynes solves your problem. It was It costs money to build a car that will stand the test 
built to suit your needs. Our problem was to make year in and year out. ‘There's bound to be skimping 
just as good a car as could be built by somewhere ina cheap car. That means 
the best workmen, from only the best MODEL 19 trouble for you sooner or later, and dis- 
materials. We wanted to give you a appointment. 
car that you could be proud of; one $2,000.00 An automobile is one thing you would 
which would sustain our reputation as FULLY EQUIPPED not like to apologize for. You can't 
; . Extra Complete Outfit, Inc Fall : 
the pioneer builders of high-grade cars. Lamp Equipment, Top, Glass Front, afford an automobile unless you can buy 
Price was a secondary consideration; | jpvedometer- All Tools, Jack and Tire: 1 a good one. No man can. 
quality was our first thought. Model To Buy.) Perhaps you are willing to pay more 
19 is the result. for the car that suits you, than a new 
No better car can be built at any price, none good —_ Haynes costs. But what's the use ? 
enough for any less. Two Thousand Dollars is the right A better car can’t be built at any price. Don't 
price for the right car, and the new Haynes is right. forget that. No matter what you're willing to pay, find 
The new Haynes embodies everything in an automobile _ out all about this Car. Make your own comparisons. 
that’s worth having. It is unusually attractive in appear- Take a ride in one of them. Notice the finish, the 
ance; it's workmanship, mechanism and general quality _ upholstery. Above all study the engine and ease of 
are unexcelled by the highest operation. There's pleasure in 
— foreign or domestic cars. HMesnas Autemalie Cis every mile. No matter how in- 
t’s just the car to meet 124 Main Street, Kokomo, Ind. experienced, you'll appreciate 
your requirements and keep Please forward literature concerning your Model the difference etween this car 
your interest. It has no hidden 19 and advise where | can have a demonstration of established reputation and 
weaknesses—no parts of un- should I desire it. other makes. 
known value. Every detail of its Mail this coupon. We will send 
construction represents years of oe booklet describing the details of this 
: superior car, and tell you where you 
experiment and study; every w-s--s00e eon bend demain, 


HAYNES AUTOMOBILE CO., 124 Main st. Kokomo, Ind. 


LICENSED UNDER SELDEN PATENT 


that the oil should always be introduced 
at the unloaded side of the journal, and 
that any breaks in the continuity of the 


tht 
dy, 


loaded surface merely afford the oil an 


ee f 


avenue of escape under pressure. 
To renew the clutch leather, take off 
the old leather and use it as a pattern. 





Select the new leather carefully for uni- 


form and correct thickness, and cut it 


MOLI OCATALI TYE 


about half an inch short. The curva- 





ture should be approximately that of the | 
old piece (Fig. 11). Locate the end and 
the middle holes for the rivets, counter- 


LIENS LIOS 


sinking them considerably so the rivet 
heads will not come flush, and soak the 
strip in water till it has swelled suf- 
ficiently to go in place. Use the end ofa 
steel bar as an anvil, and put in the end 
and middle rivets first, holding the strip 
meanswhile by wire nails. The riveting 
must be completed before the strip dries. | 
— ee 
AUTOMOBILE FIRE-ENGINES. 
(Continued from page 55.) 
fire engine proper After reaching the 
scene of the fire the driving gear is un- | 
coupled and the pumps are put in con-| 
nection with the engines. Such fire en-| 
gines of course must draw their water 
trom a hydrant, well, or other supply. 
They have done splendid work in su- 
burbs wherever fire engines of suitable 
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power or an adequate high-pressure sys- 
tem can be held in reserve. The best 
or these machines can run to a fire with 
a crew of seven men at speeds up to 60 
miles per hour and carry 1,000 feet of 


nose. The pumps deliver 700 gallons of 





water per minute at pressures up to 150 
pounds to the square inch. The regular ty, As ee 
steam fire engine has a capacity vary- : - ; ar | tee ; 
ing from 400 gallons per minute to 1,000 Gas or Gasoline Engines} H. P. e 6 The Crane Improved Patent 
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, . - : cs : F ' xes, nozzle Designers and Builders of Special Machinery logue 8. A. §®~ No charge for packing 
1olders, large alarm bell, the usual equip- ——— ~ INTERNATIONAL OIL ENGINE CO, I 











ment of lamps, lanterns, tools, and small 38 Murray St., New York, U.S. A. 


scaling ladders. In the opinion of many Aeroplanes Motors. __ Wes ae 


fire engineers a suburban fire’ station 4 
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> - s / . achine 
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Again, steam engines may also be held motors and propellers. Particuiars and prices furnished Their Construction Simply Explainea { Drop forged from high carbon steel. High grade 
at reserve stations instead of a large | “"SU{PRTiFIC AEROPLANE AND AIRSHIP CO | inevery respect. 

aoe Boel 5 ut =~ = nae en Heer Vouk Scientific American Supplement |) No machine shop, garage or Auto owner should 
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considerable economy in the purchase, 
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hood These cables lead to two special 


spring latches secured to the lower inner 
of the in 


gage the slots cut 


corners dash a position to en 


in strips of angle iron 
of the hood on either 


riveted to the inside 


side. Thus, when the key and cam are in 
open position, as shown in the drawing, 
the latches are withdrawn and the hood 
can be raised, but when the switch has 
been turned to “off” and the key re- 
moved, the latches are released and hold 
the hood against all attempts to raise it. 
The engines may be run with the hood 


open, and the hood will lock automatical- 


ly when closed 

In a special recess directly beneath the 
Yale lock is placed a vibration record- 
er, resembling a pedometer in appearance 
and action, which is held securely by a 
plate provided with a spring to press 
against the back of the instrument. The 
vibration recorder is so adjusted that 
it will not be affected by the running of 
the engine while the car is at rest; but 
will record the vibrations of the car 
when in motion. The plate is sealed by 


a wire and lead seal and also by a strip 
of paper pasted across the back with the 
and if 
these seals are broken explanations from 
the chauffeur the 
has 


owner’s hame written thereon, 


order, as he is 
the 
access to the hood chamber. 


in 
except 


are 


only person owner who 
The switch 
without disturbing the 
sealed chamber holding the recorder, but 
It 


is impossible to remove any part of the 


can be removed 


only after the hood has been raised. 





is of interest in comparison with the} ordinary decrease in the cost of mainte- 
somewhat shorter ladder devices Known | nance the gasoline motor-driven machine 
escapes” which are in use in Europe| is bound to have a successful future. 
ind which have been developed there t om _ 
considerable efficiency ANTI JOY RIDE DEVICES. 
That the motor-propelled apparatus is (Continued from page 358.) 
bound to come eventually and to supplant; other parts of the car by means of at- 
horse-drawn machines seems to be the|tachments fastened inside the hood. For 
|}opinion of progressive fire fighters. Chief lexample by means of two thumbscrews 
Croker spoke in this vein to the writer | through the dash, which are inaccessible 
and said that it was only a matter of ex-| until the hood is raised, the footboards 
pense in the original outlay that prevent-|can be secured against removal, and 
ed motor fire engines from being exten-| this will make it impossible to open the 
sively adopted in the suburbs of the|cover of the gear box. Furthermore 
greater city In fact during the last! there is combined with the lock a vibra- 
weeks of the past year the Fire Commis-'tion indicator to record movements of 
ioner advertised for bids for furnishing | the vehicle 
vo automobile combination gasoline en- Every precaution to render the devic« 
| gines and hose wagons for the borough of | proof against tampering seems to have 
Brooklyn and one for the borough of | been taken by the inventor, who asserts 
Queens At present the high efficiency | that it is impossible to start the engine, 
motor fire engines cost more than steam | open the hood, or operate the car. with- 
fire engines of greater power, and as fire | out the owner’s knowledge or consent 
| fighting power is desired first of all, in| unless he has forgotten to withdraw the 
| nearly every large city department, the| key or has given a duplicate key into 
| chiefs prefer heavy units to increased’ the possession of the chauffeur. In the 
nobility and speed. On the other hand |latter event the chauffeur cannot take 
akers of motor fire apparatus claim | the car out on the road without having 
iat the economies of maintenance more |the approximate distance traveled regis- 
than ju increased expense tered by the vibration recorder 
There are severa iestions that enter The only visible part of the device is 
into the operation of c«« ercial motor a polished brass plate 2 by 4 inches in 
| vehicles that naturally arise in connec-| size which is set into the dash. In the 
| tion with fire apparatus O1 is, the | upper part of this is set a casting con- 
matter of tires, but it must be recalled |taining a compact switch for use with 
ithat the actual ‘mileage of fire apparatus |any system of ignition and also a Yale 
| is inconsiderable and that furthermore | lock provided on its inner end with a 
ithe best fire vehicles are now supplied |cam plate and contact piece. The lock 
with rubber tires, so that there would be | key takes the place of the usual switch | 
no more wear in one case than in/lever, and the switch cannot be operated | 
the othe Fire engines, owing to their | without it It is also impossible to re 
portability and the speed with which | move the key until the switch has been 
they must be brought to full working ca-|turned to “off” position. 
city, are notoriously inefficient ma Two bell-crank levers surrounding the | 
| chine s from a mechanical standpoint, and | barrel of the Yale lock behind the switch 
| the gasoline engine in no way works for are operated by the cam plate of the 
lw rse conditions. If reasonable economy | lock, and their long arms are attached to 
of operation is secured as well as re-|small steel cables that pass through eye 
ibility of service, then with the extra-!lets screwed into the dash under the 


mechanism from the exposed side of the 


dash 
- eee cae 
MAKING YOUR OWN REPAIRS, 
(Continued from page 62.) 
|graphite, and in order to apply it, the 


springs must be relieved of the weight of 
the To do this, appiy jacks to the 
corners of the frame, and operate them 
until the tires are clear of the ground. 
The weight of the axles and 
page 


car 


wheels will 


(Continued on 72.) 
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Automobile Running Gears 


P WITH PRESSED STEEL OR ANGLE 


IRON FRAMES 
BORBEIN AUTO CO., 2109 North Ninth Street, St. Loui 


Also all styles of bodies, 


W rite for catalogue at once, 
this 





mentioning paper. 


, Mo. 


Improved Power 
or Hand Planer 


















for the model maker 
experimenter, or ama- 
teur. lis features are 
the Double Lifting 
Screws and the simple 
manner of changine 
from power to the 
Hand Crank W ork- 
manship guarant« 

throughout List price 


complete #165. Parts | 


interchangea" ie 


A. 4d. WILKINSON & 00 


Machinery 
154-155 Washingtom St. 
Boston, Mass. 





IST ON GETTIN 
WEBB F L EXIBLE SHAF TS 
They Stand the Test 
Skill and Experience Are Behind Them 
; THE ONLY REL iABLE SHAFTING 


Lubrieat Speedometer, Taxim 
| — an ud Gr ndit g. 
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Webs WikE BELTS 
156-158 Front Street, Rowark, N. J. 


WEBB MFG. CO., 


The 


Aute Lamp manufacturers 


Tiffany's among 


43 
would not « mploy (serman 








Lava A | Burners al o 
higher cost if they were e 
‘ : J] 
not the Highest Candle r 
Powered, Longet | z 
Most Reliable Acetylene S ° 
' o 1 
Gas Burners procurabk ‘ -- 
, a 
Ask your dealer for A z = 
De Luxe (for auto and for z 3 
house lighting). # 3 
oe | 
AMERICAN LAYA CO ra | 
e } 
CHATTANOOGA, TENN. j 


| gear 


| the re] 


| first 


| ficult to 





(Continued from page 70.) 
then be suspended from the springs, and | 
in almost all cases it will cause the 
leave to separate sufficiently to permit | 
the lubricant to be introduced by means 
of a thin-bladded table knife 
CLEANING THE OILING SYSTEM 

It cccasionally happens that the oiling 

tem becomes clogged, either from the 
thickening of the oil or the introduction 
of di and grit. 

In the majority of cases this may be 
cleared away by draining the oil from 
the tank and crank case, putting a pint 
or two of gasoline into the tank, and 
cranking the engine briskly. The gaso- 
line will thus be forced through all parts 
of the system, and will cut out the thick 
oil and dirt tefore refilling the tank 


| ‘ 
| with oil, the gasoline should be drained 


and time allowed for it to drip out 


the 


out 


of piping 


cover 
£as- 
de- 
Its 
to 


akage of oil the 


rests on 


cover 


lof a gear ca usually a 
| ket 


stroye d 


which may easily injured or 


the 
it 


removed. 
difficult part 
of fact it 
minutes work 


when is 
makes 
but 
ot 
it 


shape seem a 


replace as a matter is a 


question only a few to 


replace 
rhe 


ased 


is smooth and 
of 
is not 
of 
over 
the 
edge 


material to un- 


use 
brown paper 


that 


cere wrapping 
and of a surface 
th 


paper 


dium weight, 
the 
it; 
paper 
of the 
the pa- 
and to 


only 


Clean 
the 


too highly glazed top 


box, and lay 


with a light hammer tap 


it rest the outer 
The 
where the 
the gasket 
follow 


the 


where on 


flat 


cuts through 
strikes, 
shape it 
all 
paper, 

two 
bolts. 


edge 


part 
per hammer 


get to proper is 
the edge 

slipping of the 
be 


to 


around 
the 


hecessary to 


To prevent 
to cul 


might well 


it 


step 
the 
th 


holes through and insert 


over 


striking 
the 
hammer. 
in the 
applying 


holes are cut by 
the bolt 
the ball 
inside 
the 


give 


paper 


holes .in gear case, 


of 


opening 


using end the 
rhe 


nanner 


is cut same 


as outside. jefore 


the side coat of red 


lead 


in placing 


a 
of 


gasket, one 


and the other a coat shellac, and 


it in position 


in contact with the sta- 


The gasket 


not torn 


side down, or 


tionary part will then 


be sub- 
the 


this 


cling, and will on any 


sequent removal of cover 

A 
excellent 
head of marine 
but after fitting it 


sufficiently to 


will 
detachabie 


gasket made in way 


the 
stationary 


results under 


or engine, 
the engine 
normally 
up the 
head to 


a 
should be 
get heated 
setting 
the 


run 
nuts 
the 


finally or 


that secure 


before 
belts 
der 
rO REMOVE A DENT. 

a dent in 
metal 
and 
To 


stout 


Aside from its unsightliness, 


a tube, radiator housing or other 


with 
to 


operation, 
it 
of 
loop, and solder 
the dent. Thi 
pull on the 


part may interfere 


it becomes necessary remove 


do this, form one end of a piece 


into a it to 
of 


steady 


copper wire 


the lowest point n exert 


and wire, 
time tapping the borders of the 
light hammer. When the 
dent pulled out the solder may 
melted off and the finish restored with 


a strong 
the same 


dent with a 


is thus 

and crocus cloth. 
tank 
ount 
but 
of 
head 


fine 


A dent in a gasoline is more dif- 
the great- 
be 
discarded 
with emery 


to the bottom of 


remove, on act of 


the metal, it 
the 


valve 


er stiffness of may 
by 
the 
and solder it, 
dent, but to of the 
The valve stem then 

lever by which the dent 


accomplished use a 


valve. Clean 
cloth 


the 


not 
one sloping 
a 


be 


forms 
may 


sides 
of 
pried out, 


sort 


REPAIRING A SPLIT TUBE, 


The copper and brass piping used for 
gasolile and water connections has a 
tendency to split, and an injury of this 
sort apparentiy calls for a renewal of 
the part This, however, is not always 
necessary, for a permanent and sightly 
repair is a comparatively simple matter 

The work is begun by winding No. 14 

rf pper wire around the split portion 


bolt | 


cylin- | 





] 
| 
| 








me- 





have the shellac | 


give | 





at | 





1910 Tourabout 


Stability and long life are features upon 
which Gaeth cars have built their re- 


putation. 


The first Gaeth Cars are still in 
use after 12 years of satisfactory 
service to their owners, a record 
which we believe few automo- 
biles can equal. 


We have not sought to turn out a large 
number of machines nor have we featured 
our cars in races and contests, preferring 
to use the money in maintaining their 
high quality. 


We welcome the chance to prove that 
Gaeth Automobiles are the sturdiest and 
longest lived cars built for anywhere 
near their price. 


Write for handsome brochure illustrating 
and describing our different models. 


THE GAETH AUTOMOBILE CO. 


2557 West 25th St., Cleveland, O. 








PERFECTED 
MAGNETO 


For the Man Who Drives 


We have an attractive proposition for agents 
His Own Car. For the 
Chauffeur Who Is His 


Own Mechanic. 


Hottest Arc Flame Spark. High Tension Alter- 
nating Current. Perfected Interrupter. 

To any Motor the Dow Perfected Mag- 
neto will give an added go and vim combined 
with a smoothness of running never before 
obtained. It is the Magneto for all cars, 
big or little. 

To any responsible person we will sell a 
Dow Perfected Magneto on 


THIRTY DAYS’ TRIAL 
Every Dow Perfected Magneto is covered 


by 8" UNLIMITED GUARANTY 


restricted only by reason and common sense. 

Write for our ignition literature It views 
ignition difficulties from a new and practical 
standpoint. 











DOW MFG. CO., Braint ee, Mass. 












Dies, Tools, Models, 
Inventions perfected. 
Chicago, U.S A 


Machinery, 
Specialties, 


jana and Franklin Streets 


. 
Storage Batteries 

The best for ignition and light 
No loss of current. Absolutely 
reliable. Transparent jats are used 
for ali batceries. 6 volt, 6) ampere 
hour batiery. Price $27.00, 

Send for catalogue 

LBERT MULLER 

145 Wat 49th Street, New York 


“AERONAUTICS” 


Special 
Metal 
ly 





MOORE 


& CO. 











How to Build a  Fiyins Ms Boching, Read the 
iptions of succ: 1 mac’ news of 

the world told accurately, gec one and pic 
torially. Practical articles construction ce. 
" only Aero Journal in a— largest 
and best aero magazine in w Third year. 


Send 10 cents for sample copy. 
*“‘AERONAUTICS,” 1775 Broadway, New York 


$650 A.B.C. Automobile $650 


The biggest Automobile 
bargain in America. 
or 4 Cylinders Surreys, 
Runabouts and Deliv. 

ry Wagons. 18 or 30 
EP., Solid or Pneuma- 
tic Tires. 

Write for FREE 

Catalog. 


ABC. MOTOR VEHICLE MFG. CO, 3913 Morgan, St. Lous 
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of the pipe, and a half-inch beyond each 
end. Then, after heating and applying 
soldering solution, the windings should 
be seldered together and the outside 
windings soldered to the tube. This 


will form a tight jacket around the split 
portion of the tube, and will save the 
very considerable expense of a new part. 


LINING UP THE WHEELS. 

While it is not generally realized, yet 
it is none the the failure 
of tires to give good service is in many 
due to the being out of 
This may be caused by misadjust- 
sprung steering-rod or arms, 
in the axle from 
which result in throwing the wheels 
of parallel with the line of 
car. If the wheels are set correctly, 
will a 
and the slightest deviation from 
will t up an additional 
that destructive to the 


less true that 
cases wheels 
line. 

ment, 





a 
all 


twist road shocks, 
of 
out 


| the 


center 


they have true 
the 


| this 


rolling motion on 
road, 
position 


se 


sliding action is 


tire surfaces. 

In testing the parallelism of the wheels 
may be taken for granted that the side 
of the frame, well as the 
springs, are parallel. Starting with a 
rear wheel, measurements should _ be 
distances between the spring 
and the forward and rear portions of 
| the felloe, at points as nearly as possible 
}on the level of the axle. These measure- 
| ments should be equal, and should be the 
same as 


it 


| members as 





| 
| 


made of the 


corresponding measurements 
side of the it 
that the wheels are 
parallel with the springs, 
right by making a 
| proper adjustment of the radius rods. 

| To test the front 

| the steering gear 
show one wheel 
spring; it will be 
| drag link, 
|the steering arms of 
| Another method 


|made on the opposite car, 
the 
| 


figures indicate 
equally out of 
may 


matters be set 
wheels, 
until 


be 


manipulate 

measurements 
parallel to its 
to adjust the 
bar connecting 
the knuckles. 
of testing the wheels 
is to stretch a string aiong the sides of 
front and rear just above the 
axle. With the steering gear set for 
straight running the string should touch 
each wheel two points, indicated 
in the If the wheels are not 
true, the string will touch at one point 
only, as illustrated, 


to 
necessary 
the 


which is 


two 


a wheel, 


at 


as 


diagram. 


LOCATING ENGINE NOISES. 

The writer was once called on to 
‘ace a knock in an automobile engine 
longing to a doctor. There 
tion to the cylinder, nevertheless 
even the use of a stiff wire, one end held 
in the teeth and the other resting against 
the engine, failed determine whether 
the trouble was in the crank pin or wrist 
pin. 

The sight of a stethoscope in the doc- 
tor’s pocket suggested the 
knock was immediately the 
wrist pin. an 
important 
equipment, 
| be 


lo- 
be- 


i ¢ 


| 


was no ques- 


as 


} 
| 
F 
to 
| 


its and 


in 


use, 
located 
A stethoscope now takes 
place in the 
and he believes 
invaluable the 


writer’s testing 
that it will 
repair 





found 
| its a 

detected it 

‘tone, escaping gases may be heard hissing 
| past worn piston rings or pitted valves, 
and that indicate slight 
faults are to the attention of an 
intelligent 


in shop. 


By use looseness in bearing may 


be long before becomes ser- 


noises 
brought 
user. 


other 


TIMING MAKE-AND-BREAK IGNITERS, 


Under 
time 


usual conditions it is difficult to 
igniters with any degree of accu- 
but it may be accomplished with 
surprising ease by the use of an electric 
bell, a battery and wire. One side of 
the battery is to be grounded, the other 
connected to the bell, and the circuit 
continued to the insulated part of the 
igniter, as shown in the diagram. When 
the igniter is not making contact the 
bell circuit is open, but when the piston 
is moving on a compression stroke the 
igniter makes contact, and the bell rings. 
| When the spark control lever is in 
the retarded position, the igniter should 
break contact when the piston reaches 
the top center of the compression stroke. 
To make the adjustment, crank the en- 
(Concluded on page 74.) 


racy, 
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AWonderful Business Story 











We have told in a book—which we ask you to send for—one of the greatest business stories ever 
told. A story of how John N. Willys stepped in two years to the topmost place in motordom. Of 
how Overland automobiles rose in 24 months to this year’s sale of $24,000,000. How a factory has 
grown like magic to a payroll of 4,000 men—to a daily output of 30 carloads of automobiles. And 
how a large part of the demand of the country has been centered around one remarkable car. 


The Discovery 





Here is an outline of the story—just enough 
to make you want it all. 


Two years ago, Mr. John N. Willys was a 
There came to him 

car—evidently the 
The sim- 


dealer in automobiles. 
one day a_ remarkable 
creation of a mechanical genius. 
plest, sturdiest, smoothest-running car that 


anyone around there had seen. 


The name of the car was the Overland. 
And the price—then $1,250—was as amazing 
as the car itself. 

The sale of this car spread like wildfire. 
Each car sold brought a call for twenty others 
like it. Old and new motor car owners came 
by the score to deposit advance money—at- 
tracted by the Overland’s matchless simplicity. 

But the cars did not come. And when Mr. 
Willys went to the makers he found them on 
the verge of receivership. 

The genius which had created this marvel- 
ous car could not finance the making, in the 
face of the 1907 panic. 


The New Start 


Mr. Willys in some way met the overdue 
pay roll—took over the plant—and contrived 





to fill his customers’ orders. 


Then the cry came for more cars from every 
place where an Overland had been sold. As 
the new cars went out the demand became 
overwhelming. The factory capacity was 
outgrown in short order. Then tents were 


erected. 


Another factory was acquired, then another; 
but the demand soon outgrew all three. 

During the next fiscal year these factories 
Yet the de- 


sent out 4,075 Overland cars. 
mand was not half supplied. 





Overland Model 38—Price $1,000. 25 h. p.—102-inch wheel base. 


seat and 


bl bl 


Made also with single rumble seat, d r 
Toy Tonneau at slightly additional cost. 





Dealers fairly fought for preference. Buy- 
ers paid premiums. None could be content 
with a lesser car when he once saw the Over- 
Jand. 


All this without advertising. About the 
only advertising the car ever had was what 
users told others. 


The Pope-Toledo Plant 


Mr. Willys’ next step was to buy the Pope- 
Toledo factory—one of the greatest automo- 
bile plants in the country. This gave him 
four well-equipped factories—just 16 months 
from his start. 





But the Toledo plant wasn’t sufficient. So 
he gave his builders just 40 days to com- 
plete an addition larger than the original 
factory. 


Then he equipped these buildings with the 
most modern machinery—with every conceiv- 
able help and convenience—so that cars could 
be built here for less than anywhere else. 


Now 4,000 men work on Overland cars. 
The output is valued at $140,000 per day. 
The contracts from dealers for this season’s 
delivery call for 20,000 cars. 


Now this man has acquired 23 acres around 
his Toledo plant. And his purpose is to see 
—from this time on—that those who want 
Overlands get them. 


Marvelous Sales 





Dealers had ordered 16,000 of the 1910 
Overland models before the first car was de- 
livered. That means that each Overland sold 
the previous year had sold four others like it. 


And without any advertising. 


This year’s Overland sales will exceed 


$24,000,000. 
years old. 


Yet the Overland is but two 


Two of the many 


Overland Models 


All prices include 
Magneto and full 


lamp equipment 


of Association 
Licensed Automobile Man- 
ufacturers, Licensed Under 
Selden Patent, 


Members 


The $1,000 Overland 


This year an Overland—better than last 





year’s $1,250 car—is being sold fer $1,000. 
That is because the tremendous production 
has cut the cost 20 per cent. 

A 25 horse-power car, capable of 50 miles 
an hour, for $1,000, complete with lamps and 
magneto. Never did a maker give nearly so 
much for the money. 


There are higher-powered Overlands for 
$1,250—$1,400—$1, 500. 
cheap in comparison as the $1,000 model. 


They are just as 

The Overlands are unique in simplicity. 
They operate by pedal control. 
old child can master the car in a moment. 


A ten-year- 


They are made in the same factory, and by 
the same men as made the Pope-Toledo—a 
$4,250 car. i 
the production of 125 cars per day. 


Get the Whole Story 


Send me this coupon to get the whole story, 
told in a fascinating book. 
car which in two years captured so large a 
share of the whole trade of the country. See 
what has the 
Overland to make it the most desired car in 


The reason for the price lies in 





Learn about the 


done this—what there is in 


existence. Please cut out this coupon now. 





F. A. Barker, Sales Manager, 


The Willys-Overland Company 
Toledo, Ohio 


Please send me the book. 














Overland Model 41 
base —5 passengers. 


Magneto included. 





Price $1,400. 40 h. p.—112-inch wheel 


Five lamps and 
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RECENTLY PATENTED INVENTIONS, 
Pertaining to Apparel. 


RECEPTACLI FOR BABY CLOTHS. 
Baewrn, New ¥ 4 PR y ! I ! nh pro 
vides i 
articles of wea Tet for ma il sndling 
in which t washing 1: pro 
vides for pet t | ‘ vl 
of a wat t t i t iter 
of the ow ind Ww be 
drained ' i ling d es 
for the recepta to it n rat- 
ing Jos ' i hg va in 
the bow ind mea ng flooding of 
the bewl to over w the sa 

Of Interest to Farmers, 

COTTON PICKER Ga SICKEI St Toseph, 
Me rm inver ra provide 
a meet i icking tton ; 
a device for meer ni ntrolling the tton 
as picked imi a banism which will per 
form ite funecti # wilt t damage t the grow- 
ng piants and to lessen th b incident to 
picking by hand 

WEED-EXTERMINATOR I \ FRANCIS 
Marehailtown, iowa 1 to 
provide. a devi mpact in f that it 
an be eas irried about by t | tor, 
and whict ... ati ted tha ! Manis 
whereby th ! ri ged th body 

ill x b d by dirt a he lower 
nd oi ! l ground 

AUTOMATIC FOWL-DUSTER o I Bur 
vuM, Enum w, Wash I ntion has for 
its ol lu which tl niainer for 
the dusting 1 ‘ ’ 4 ably nted and 
driven by th t lor vl in 
pasaing under it, tl ntait 
» different elevations to suit fow ng 
height 

rKkit’ MECHANISM FOR CORN-PLANTERS 

Il. KE. Heeeeaxpson, Alcester, 8S. D rhe pur 
pos f the inventk is to provide an improved 
trip mechanism, pecially adapted for with 
corn planter but pal { n any device 
where is desira to operate on part inter 
mittently y mean x a continuo yu ing 
part 

Of Gevperal Interest, 

REINFORCED CONCRI CONSTRUCTION. 


8. i \\ ipeg Manitoba, 
Canada rhe improvement to reinforced 
coucrete on rt tion | : t s to pro 
vide a simy mestruct ! ' the metal 

infers pea i inner 80 

for in ef t fo 
neret walls oor t t tions 

BRACE POR BRICK-KIE.) \ I 3K 
Kingstor N y In ¢ 











ets 
[i= 


E ATI r Horse car: 


rhe of 


mighty practical fact with every busine 


doing busine 


expe nse 
“ Built 
for 
Business ” 


man. ‘The saving in expenses means at 
of profit. ** truck 
carrying, goods with 


eating 


increase 
any 
ing, 
horses, 


If you are 
or delive ring 
then your 
your money. 

No matter how fev 


4 rep] 
No"ses you 


horses are 


employ, 
paying more 
ir service tl 
It takes 


more 


you should, 


more rigs, 
employees and 
to handle the 

same amount of busi- 
ness with horses tha: 
with the Rapid Com- 
mercial Power Wagon. 


Commercial 
Power Wagons 


rivers, but 


sup- 





and wagon tfits a 


a * Rapid” work of several horse 


t quicker, more economically, « 1 more up-to-date manner Let us prove this to 


css, how t wagons a you now employ and we wi 


Rapid” w " 


124 Rapid St., PONTIAC, MICH. 


t bus 


and figures show “ Write us today 


RAPID MOTOR VEHICLE CO., 


x Cars of yles 


t Cars and Heavy Duty T k 


NOTE: com 











pote 
The Motorist’s Lighting Problems | 
Are Solved in Solar egal e 


For every motor vehicle need 
there is a Solar—and it’s the 
quality lamp for the purpose. 
Solar quality persists throughout the line. 
strong in the smallest side and tail 
adlight. 





is as 


It 
lamp as in the largest he 


Why take ordinary lamps when the manufacturer 
will furnish Solars if you insist? The manufacturer 
knows their value as well as you do, but they cost him a 
little more. They are built for yow—not for him. 


Then there are Special, unique Solar Lamps for 


special needs of the Motorist. 


There's the Solar combination gas and electric head- 


light—both illuminants interchangeable. 
There’s the Solar combination oil and electric side and _ tail 
lamp, the only satisfactory solution of that 


end of the lighting problem. 


There’s the Solarclipse, the two-ray light 


projector, giving you in one lamp a_ search- 
light beam and a nearby illumination. 
There’s the Solar Raydeflector, rapidly 


driving single-focus headlights out of use. 
There’ s—— 
But send for our full descriptive catalog. 


It's free, and it’s one of the most interesting 
booklets the motorist can read 


Badger Brass Mfg. Co. 


Kenosha, Wis. New York City 
(59) 
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provide a brace which is adapted to brace th: 


ssides of a brick-kiln to serve as a support 
while the bricks are being baked rhe brace 
is adjustable so that it may be fitted between a 
side of the kiln and a framing spaced there 
from, without endangering the workmen in 
charge of th work 

LOUSE-LEAF-BINDER POST.—F. H 
Crump, Los Angeles, Cal. The posts are pro 
vided with a head which will so engage the top 
binder plate as not to protrude through it 
The bolt (male and female) will remain t 
gether when the top cover has been removed 
"The post is for use with a round hole sheet, 
which will not come off the post though held 
loosely between the covers 

SCALE.—C, M. SrvurGis, Birmingham, Ala 
The principal objects here-are to provid " 
structure which may be readily extended, a 
structure wherein the moving parts ars 
urely and simply mounted. a structure having 
a multiplicity of carrying beams with a sit rle 
adjusting member; one wherein the platform 
may be supported upon end rails without in 
terfering with the moving parts of the seak 
proper 

LOOSE-LEAF BINDER I. M. Lunt, Wau 
sau, Wis rhe invention relates to a_ special 
form of binder for holding the sheets of loos 
leaf books ‘Tne patentee provides for each 
group of leaves a novel form of clamping 
plates having specially designed interlocking 
lugs that clamp the plates together and en 
gage the leaves of the book 

Hardware, 
WINDOW-LOCK I. C. Scupper, New York 





nN. Y rhe invention relates to certain im 
provements in window locks, and more par 
ticularly to a locking device adapted to be de 
tachably secured to the lower portion of the 
upper sash to limit the extent to which this 
sash may be lowered or the lower sash raised 
JACK W. B. MeCain, Clearlake, Was 

The jack in this improvement is of the dk 
action type and in operation lifts the 

step by step or lowers it in like manner, ac 
j}cording to the relative disposition of rtain 
| parts and it is provided with means for en 
jtirely releasing the lifting bar, whereby the 


j latter may drop instantly to initial position 
HASP-FASTENER.—H. L. Lamerecur, Sul 
livan, Ill rhe invention is an improvement 


|}in hasp fasteners, 


and has for its object 


a con 


struction in which the latch bolt is automat 
ically ngaged in a notch or recess in the 
keeper when the hasp is swung to locking posi 
tior thus preventing the withdrawal the 
hasp until the latch bolt is retracted 
PITCH-BOARD.—C. E. Lyrie, St. Joseph 
Mo rhis measuring instrument is more esp 





cially designed for use by carpenters to enabk 
them to accurately obtain th: length and 
bevels of rafters, thus nabling a irpenter 
to frame the root of a building with eas 
and dispatch and without the use of a square 
or a bevel and without requiring mental ca 
culations 
Nott Copies of any of these patents will 
, be furnished by Munn & Co. for ten cents each 
Please state the name of the patentee, title of 
the invention, and date of this paper 
—_ . 

















“Notes | SEE 
and ‘Queries. 


Kindly write queries on separate sheets when writing 
about other matters, such as patents, subscriptions 
books, et« This will facilitate answering your ques 


tions. Be sure and give full name and address on every 
sheet 
| Full hints to correspondents were printed at the head 
| of this column in the issue of March 13th or will be 


sent by mall on request, 





(12168) J. R. U. says 1. Could you 
tell me the supposed speed of Arcturus per 
minute and its probable distance from the north 
}star? A. It is difficult to give a velocity for 
Arcturus. The researches of Prof. Elkins some 
years ago are fully reported in our SuPPLEMENT 
No. 80%, price ten cents. These tend to make 
us believe that the velocity of Arcturus is very 





high, about 380 nriles a secoud, and its distance 
from the earth about 180 light years The ap 
proach of Arcturus toward the earth is about 53 
miles per second. These researches were pub 
lished nearly twenty years ago, yet there are n 
later determinations, and they are the ones 


We do not 
north star 


9? Is 


given in our textbooks of astronomy. 
know its probable distance from the 


Probably that has not been determined 


the north star the center of attraction around 
which the circumpolar constellations move? A. 
|The north star is simply the star which at 
present happens to be nearly in the line of the 
earth’s axis prolonged to the celestial sphere. 
As the earth's axis is in motion around the 
pole of the ecliptic, the pole will nrove away 
from the present pole star and will not return 
to its present position till 25 000 years have 
passed. The pole star is not a center of’attrac 
tion in any sense It is simply a pole star to 
the earth at the -present time, and the con 
stellatioas seem to move around it as seen 
from the earth and not as seen from other 
stars. 

(12169) G. F. B. says: I would like 
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Gallon Tank—85-feot Tower 
CHUCK CO., Oneida, New York 


and 


Railroads, Parks, Small Towns, ete. 


every advantage of unlimited 
economical cost of production. 


25 Years Experience 





Our Illustrated Catalogue, Booklet of 
Embossed View Book are Free. 








Caldwell 
Steel 
Water Tanks 


Towers 


For Fire Protection and Water Supply. For Factories, Mills, 


We Also Build Wooden Tanks of All Kinds 


We Erect Anywhere 








“The Tanks with a Reputation” 





OUR NEW STRUCTURAL STEEL PLANT 


Just completed for this special class of work, gives us 
facilities and the 


most 


Testimonials and 





W. E. CALDWELL COMPANY, Louisville, Kentucky 








to secure a book giving a complete course of 


experiments in physics for the first year in 
high school It is especially in electricity I 
would like a course, beginning at the very 
bottonr and working up by simple and readily 
intelligible experiments lave you such a 
book, or can one be procured from some of the 
large book supply houses? A. We recommend 
and can supply you with Carhart and Chute’s 


High School Physics,” for $1.35 postpaid, and 


| 








. 
Acheson—Graphite Grease 
You expect your car to render good service. Treat it fairly. 
Don't "think any old dope will do for hicinesien. Use our 
Graphite Grease. It is best for Automobiles. Its Endurance, 

Efficiency and Economy are surpmising. 

Ask for Free Samples and Folder 316 V 
International Acheson Graphite Co. 
Niagara Falls, N. Y. 

We Are the Only Makers of Graphite in the World 


The Regent Tire Co. 


MANUFACTURERS OF THE 
Famous Regent Leather Tires 
“Anti-Skid and Non-Puncturable” 
3313-3315 Troost Ave., Kansas City, Mo. 
The Most Complete Rubber Repair Department in the West 























































transmitter vibrates, and this vibration travels 


over the wire by an electric current I t 
that when the transmitter and receiver ar 
fully connected between given polnts of at 
distance, that space is eliminated in the send 
ing of a message, therefore no travel is ‘ 
sary or time consumed A If we underetand 
your statements, neither A nor B is wholly 
right. We should state the action ef the tek 
phone in this way When the diaphragm of 











also Chute’s “Laboratory Manual of Physics,” | transmitter vibrates, the variation of pressur: 
for 90 cents postpaid With these you will | upon the carbon particles in the transmittes 
be equipped for learning the work in elemen- | ? auses an undulation in the current from th 
tary physics up to the entrance to college. The | Handy Man XQ Workshop and Laboratory transmitter te the receiver at the other end 
work is graded just as you request, and is just the ling In this receiver an undulation is 
what is done by everyone fitting for college in e produced of the same period as that in th 
the United States to-day. Compiled and Edited by A. RUSSELL BOND transmitter. This ae a vibration of the 
(12170) J. S. says: 1. What is the diaphragm of the receiver, which is heard a 
exact length of a sidereal and a tropical year? 12mo. 467 Pages. 370 Illustrations. sound by the person who se t ‘ ing the mes 
A. The sidereal year is in mean solar time Price $2.00 postpaid. ere ome a : bite ct mp. ode 
365 days, 6 hours, 9 minutes, 8.97 seconds. the lin Phers nig a 7: a “tte 
The tropical year is in mean solar time 365 VERY practical mechanic, whether amateur or professional, same time is required for the i tw travel 
days, 5 hours, 48 minutes, 45.51 seconds. k has been confronted many times with unexpected situa from transmitter to receiver ld be 1 
These are not exact, but are correct within a tions calling for the exercise of considerable ingenuity quired for a telegraph ienal to travel ¢ 
hundredth of a second. 2. What do you hold | The resourceful man who has met an issue of this sort the same wire to the sanre distanc 
of water witching Do you think a person | successfully seldom, if ever, is averse to making public his 
can locate water in the ground with the aid | methods of procedure. After all he has little to gain by keeping + ae 
of a forked switch? A. We do not “hold” the matter to himself and, appreciating the advice of other NEW BOOKS, ETC. 
anything about “water witching.” We do not} practical men in the same line of work, he is only too glad ¢ é 
believe that water can be located underground contribute his own suggestions to the general fund of ! Ms 8 By W bur L, 
by a stick. About a year ago it was decided to o; , es fi spatula 
(12171) A. J. H. says: Some time the Scientific American devoted to the inter Price. $1 pany iomo.; 101 pp 
ago you had an explanation published in your _<pic Ae | man. There was an almost immediate respons Hundreds of rT"! + ' j ‘ , 
SCIENTIFIC AMERICAN of how a square of 64 [scoen" seReS — } valuable suggestions poured in from every part of this country ae Ss valuable treatise on the most prac 
inches on changing the angles becanre an ob- Sait So . — and from abroad as well. Not only amateur mechanics, but ogee methods for es pon ona seth by the retail 
long with 65 squares. Please advise me how e professional men as well were eager to recount their axperi _ wholesale puacunnetet cx Bavoring extract 
this is done and where the fallacy comes in. A. ences in emergencies and offer useful bits of information, in pant ee WH ~epantgy Sinses peare Apne 
You will find the explanation of the fallacy of genious ideas, wrinkles or “kinks,” as they are called. Aside on 1 ay as hpi 
the cardboard square, cut to appear to increase from these, many valuable contributions came from men in other on the subject. 
one square inch in area, in our Notes and walks of life—resourceful men, who showed their aptness at THE PREVENTION or INDUSTRIAL ACCIDENTS 
Queries of Vol. 99, No. 21, which we send for doing things about the house, in the garden, on the farm. The By Frank E. Law, M.&.. and William 
ten cents rhe article occupies more than a electrician and the man in the physics and chemical laboratory Newell, A.B., M.E. New York The 
column and is illustrated by drawings to scale. furnished another tributary to the flood of ideas, Automobiles, motor cycles, motor Fidelity and Casualty Company o 
i . boats and the like frequently call for a display of ingenuity among a class of men who New York 1909 ljmo.; 1284 pp 
(12172) H.C. A. says: What is the otherwise would never touch a tool. These also contributed a large share of suggestions Price. 25 cente : " 
chemical symbol for litmus? How is litmus that poured in upon us. It was apparent from the outset that the Handy Man's Work - 
paper made? Why do the acid and alkali have shop Department in the Scientific American would be utterly inadequate for so larg rhe | t ! tal accidents ts on 
the property of changing the color of it? A. a volume of material; but rather than reject any really useful ideas for lack of spaces t | bjec which ha con 
Litmus is a natural dyestuff of unknown | we have collected the worthier suggestions, which we present in the present volum to the fore in the epening year f the present 
chemical structure Doubtless one of its colors | They have all been classified and arranged in eight chapters, under the following j century The American Mus n of Safety and 
is that of the molecule, the other that of its | headings : Sanitation has obtained a or less secure 
ion. Litnrus paper is made by preparing a solu- | I, Fitting up a Workshop; II, Shop Kinks; III, Soldering of Metals: IV, The foothold in the counsels of great manufactu 
tion of litmus in water, soaking filter paper Handy Man in the Factory; V, The Handy Man’s Experimental Laboratory; VI, The and great industrialists are to be found on it 
n the solution, and allowing it to dry. If red Handy Man’s Electrical Laboratory; VII, The Handy Man About the House; VIII, board of trustees. Strange to say, the in 
litmus paper is desired, the solution is reddened The Handy Sportsman; 1X, Model Toy Flying Machines. Index. ance companies, instead of being antagonisti 
by a drop of an acid before the paper is dipped have done everything in their power to i 
into it. =— = = oa and promote this movement, and they 
iets ; may it be said to their credit 0 ibuted a 
(12173) BR. says: Please dectdel] MUNN & COMPANY, Inc:, 361 Broadway, NEW YORK ||: 1» sows or war wo tho seton 
this question and oblige a subscriber: A states ’ 7” y; ferred to and to similar enterprises The post 
that in sending a message by telephone the tion of the ScIENTIFIC Amer ' ecards th 
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led ' n utest possible 
Se eas where TAKE YOUR CHOICE 
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tic ro 
t l ind W t K 
F% t ‘ ally com 
I l to t I 4 with this 
tig t t will serv 
a“ i i t j i matter-of 
| } tt I nd 
il 4 
| Model 36—5 Passengers $1275 
You will appreciate “Friction-Drive” in the low up-keep 
pa cost and the economy of running 
THE Sra 1L L Book By Wilbur L. 
Scoville, Ph. Boston: The Spatula 
Publishing Company Price, $1. 
I valuab k i lispensable to the 
drugg i practically all 
l ire u d preparations of the 
United States I " | a and the National 
Form & many for drugs in 
the British Pharma , and for a large 
nunil of nofiicial art 3 itensils, apparat 
a, et 1 ooo la Ils These labels 
yoy yo paper ‘which i FRICTION -DRIVE 
as aster t drawers, etc. I 8 
wort , re ; aes am tte Investigate. 


Time AND Its Measurements. By James 
Arthur Chicago Popuiar Mechan 
ics, 1909, 8vo.; 64 pp Price, $1.50 


This rather iateresting book describes ar 
lent methods of ping | Japanese clock 
modern ks, anc astronomical founda 


tion of time It gives a cot leral arm t 


obtainable elsewhere 

Hanp Book or Bairisn Guiana. 1909. Ed- 

ited and compiled by George E. Bay 
' 





ley of the British Guiana Civil Serv- 

ice Georgetown, Demerara, British 
unuiana. 8&vo.; 607 pp. Price, $2. 

This portly volume describes everything 

which anybod would possibly want to know 

about British Guiana, and is a most creditabk 





work on a most eautiful and interesting 


eountry. 





Legal Notices 








PATENTS 


INVENTORS are invited to communicate with 
Menn & Ce., 361 Broadway, \ew York, or 
O25 F Street, Waskiagten, D. C., in regard 
to securing valid patent protection for their ine 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured 





A Free tpinion as tc the probable patenta- 
bility of an Inveotion will be readily given to any 
inventor furnishing us with a model or sketch and 
« brief description of the device in question. All 
Vmmunications are strictly oufidential Our 
Hand-Beek on Paients will be sent free on 
request. 

Ours its the Oldest agency for securing patents; 
it was established over sixty-five years ago. 


MUNN & CO.. 361 Broadway, New York 
Branch Office, 625 F St,, Washington, D. C, 

















INDEX OF INVENTIONS 


For which Letters Patent of the 
United States were issued 
for the Week Ending 
January 4, 1910, 
AND BACH BEARING THAT DATE 


[See note at end of ust about copies of these patents. { 





\djustable bracket, J. OH. Lindberg 45,280 
\erial 1 \“ tole 5,514 
x i i ‘ ! & tate Mo,000 
\e 

i i Ww I “ 192 
Alr brake it at \ \ I ‘ M5. 068 
Alr pres ‘ W « u li 

n at —_— 45,216 
\fr ewiteh, ¢ I I’ve 5,416 
Alarn ippar . t no for 

electric y ~. O45. 0n4 
Amaing tor ‘ a t $45,000 
Ame ' 1 gas t HH Koy 

4 
An nt purposes for, I N. Rid 
45,00 

Ar 45,200 
A ‘ 1 t 04.425 
4 I S Ipson 4 7 
Ay bination, J. F 

I ‘ eee 
Ash sprinkler, B. Block . oe ie 


—Transmission principle unquestion- 
ably the best for hardest road tests, 
town and country. 

—Wheel base, 110 inches. 

lf new friction-band is ever needed —Handsome straight line body and 
it costs about 1-20th what new gears cost. square front dash, most popular in 1910 
Full 35 Horse-Power. cars. 


Send Your Name and Let Us Figure With You on Full Particulars 
Of the Car to Suit You 


BUCKEYE MANUFACTURING COMPANY 
1814 Columbus Avenue ANDERSON, INDIANA 


Extreme simplicity of friction-device. 
No costly gears to replace from 
“ stripping.” 
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Atomizer i ( Dorment 45.580 
Audiphoute eceiver, ©. BE, Williams.. 045,429 
transmitter, portable, ©, ki. 





CG. BetRecdcsccsccces BI ESS 945,365 
and the like, mouthpiece of 
for, L. A. Bretonneau..cccccecee § 









. ©. Vonderahe, 
se frame, H. E. Nock 
etic avity, B. R. < 
s, J. 5S. Tuttle 
ike game, base, P. 

















s mechanical 
P. Kennedy..... 
cal pivot, A. 

alid, R. Le. Edge 
t uvalid, G, 
tl 














f A. 
bit, M 
ng means, 
» device, G. Ss 
. U. Adams...... 
water tube, J 
» scraper, H. Smith aseie oe 
er water level indicator, J. J. Dewey.. 
and nut lock for connecting rods, M. 
W. Smith ° 
























BS. Antiadale.....cccccss 
E. Layton ° a 
tree, Stevens & Wakefield 
chine, H. H. Cummings 
ventilating oversock for 









y milk, D. 
closure for, 






eocccess ee . ° 945,155 
H. W. Hildebrand, Jr.... 945,09 

7 eee 945,400 
steam distributing 
allaway 


‘ 945,219 
Ollmann.. ; 


- 945,2 
45 
45.2 






automatically cleaning 
‘ Philipson et al. { 
suffer, friction, J. Nichols oe 
Buffing or polishing wheel, F. M. Levett 
Builder's jack, G. W. Hause 





Cabinet, roller towel, A. Allen.............. 
Cabinet, rural carrier's, (¢ A. Boyer...... 
Cable lubricator, W. F. Slaughter......... 
Cable traveler E, Magner eoee 
Calculating machine, Quentell & Judge..... 
Can feeding device . 2 Wight 

Can F. J. Heybach 

Can M. D. Blakeslee 
Can W. S. Van Sant... 
Car Go B. & < D. Me- 





Zz macl 
Donald .. . -» 945,573 
Candies with ga is for coating, 

Wild & Maha pee ; ‘ 

Car adapted for subway.use, A. B. De Pont 945.247 
Car body underframe, M. M. Schneider..... 945,142 
Car construction, a evece ; 
Car door, 
Car door, grain 
Car fender, 















M 








appiance for. eutting 
i §. Carr.... 945 









ap 
nd 


ha 








“HH. L. Doherty.: § 


apparatus for burn- 












Anthony. § 


Chafing dish i. 
Chain, cutter, N. D Moccses on 
Cross slides, mechanism for actuating, B. 
M. W. Hanson.. “s 
Chair, M Anthony 
Chair, I G. Full 
Chair head 
Check pad ar 
T. Raschick geese 
Chuck, lathe, G. J. Blum..... 
Churn, P. E. Marugg.. ons 
Churn, J. E. & T. G. Taylor.... 
Cigar tip cutter, E. Oldenbuseh,........ 
Circuit controlling mechanism, Cc. i 
Moores soo 0 negra 945,472 
Clay products, carrier for green, T. Louden. 945,561 
Cleaner. See Tube cleaner 
Cleaning apparatus, vacuum, C. R. Pollard. 945,343 
Clock, automatically plumbed, J. Ogawa.... 9 
Clock ratchets, forming, F. R. Alford 
Clocks, motor device for electric, J. Granz.. 








945.341 








Cloth piling machine. H. A. Shields...... 
Glethes Glamtp, EB. W. GimGB. crcccccecssce f 
cl w Gustafson.........- 

Chk ine exter 1 device, H. F. Mayens 
Clothes line holde > ae. Sa dsodenseese 
Clothes pin, L. L. Goheen....ccccccccsesese f 
Clutch, E. ¢ Smith, reisSu@.....e..eeeees- 


Clutch, H. M. Barber 
Clutch, W. E. Knoell 
Clutch, H. E. Marshall . 
Clutch for drill feeds, safety 





“R. Miine.: 


Clutch, friction, A. Soderling...... eee 
Coal dust from coal breakers, apparatus for 
Ww Be CRPGMORE. « ccccccces { 








8. 
J. R. Campbell 





or l preventing the destruction 

OE, TE. BeRPOGS, «osccccce Oneceeneeere 945,331 
Cs, Be BO i veccccccsctncacvechees Gaeeeee 
Collar attaching device, D. Marinsky...... 45.240 
Collar support, G. Keltel. reissue........... 13,070 


Commode or seat, portable folding, C, A. 
Conrard osscess oeeese 
Communtators ting rings, device for 
grinding, W. Gerb ss wa 
Concrete articles, manufacturing, J. Rogers. f 
Concrete mixing machine, H. C. Fitzke.. 
Concrete wall mold, D. H. Magdiel... 
Concrete wall mold, D. H. Magvtiel. 
Conveyer, W. M. Schwartz.. oe 
Conveyer, J. A. Svenson 
Cooking utensil, A. H. 
Cooking utensil handle, J. 
, =- 
( 
( 
( 

















orn husker, G. F. Koch.. 
‘orn sorter, se 0. L. la 
‘ow tail holder, Fahlstron 
‘ross slides, mechanism 
M. W. Hanson 
Crushing jaw, W trinton 
Cuff holder, E. M. Johnson. 
Cuff pin, F. E. Farnham... rere 
Cultivator, T. D. Heath............- 
Cultivator lever mechanism, F. M. Ashe. 
Curbing, J. Firth 
Curtain poles and shade rollers, bracket for 
supporting, A. S. Debose..........++.+. 945,494 
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. Curtain support, vertically adjustable, T. 
rT} Sw OG, GHEE nveunsnksncdncettneteieeeos +e. 945,324 Corliss pean’ Vit ; 
ar Screw Cutting | Cutter. See Cigar tip cutter. ttlers’ Machiner v tik 
Cutting tool, W. Smith............ seeseees 045,627 MEG. OO., 889 Clinton 


Automatic Dental chair, F. Ritter...........se0. eeeee 045,104 
Feed ALNES | dental scraper, coe. Frit. 2. 945,713 & EXPERIMENTAL WORK. 
FOR FINE, ACCURATE WORK a. ar and other, R. Tomlinson.... 945,641 M inventions deveioped. Special Machinery. 
isinfectant distributing P r yilkie 
Ne Wileee ne  SURarEtES, WEES Oe os |e 0 ee a oe Franktort Street. New York. 


Send for Catalogue B Se Ge Se bsnde weeds Conon esse 6000cien { 
2 CONSULTING ENGINEER. 






























Disinfecting apparatus, L. Wieden. 
SENECA FALLS MFG. CO, Dispensing can, F. M. Ashe. 





























695 Water Street, Display rack, R. J. Smith roseseesnesaaas f {EST L. RANSOME 
B é Seneca Falis, N. ¥Y., U.S.’ | Display stand, revolver, W. G. Greenwood a EF Concrete 
anes + ~ Araneeneannell device for, J. 8. ll Broadway, New York 
SEN. be ahies 1460664 6nd vs 00 y 
Engine and Foot Lathes a SS Hubbard... RUBBER. Expert Manufacturers , 
MACHINE SHOP OUTFITS, TOOLS AND Door mechanism, J. Pearson. Fine Jobbing Work > 
SUPPLIES. BEST MATERIALS. BEST Loor, metallic, C, Dahlstrom. PARKER, STEARNS & CO., 288-290 Sheffield Av., B’klyn, N. Y. WI VAL 
WORKMANSHIP. CATALOGUE FREE Door sccurer, C. Lent..--..-...+. 8 | 
SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. | Prat gear, riction, J. F. Courson...: 
Draw Gar, &. WW. BeeSGcssscccccccece i 079 
Tou PATENTS | Diamine. pres W. Klocke.- 0.00. ‘3350 SOUTHERN STAMPING & MFG. co.,| COMMERCIAL TIRES 
our Drills, vte., adjustable holder for, F. E. facturers of and patented articles. 





Incorporat and BUSINESS |, Bocorseiski |...» Cie 945,368 R. 8, ‘Nesbville, Tenn. For Motor Trucks and 
in ARIZONA ri pen Tn ar, differentia 4 E. Hoffm: in, son Deliv C 
Laws the most liberal. Expense the least. Hold meetings, transact Dust separg ator, Ww eb b - “Baxte or ; ‘ : ee ms - 4 | as oO E FT B&B co ot PA WN Lg 











business anywhere. Blanks, By-Laws and forms for making stock | Egg carrier, H. 8S. Jenue...... + 945,096 | Die Mak Model Makers, Machi: Suites, Fe ae Crone | The longest wearit ng tir es for commercial work 
full-paid for cash, property or services, free. President Stoddard, | Electric jixtures and the like, ‘hanger for, 145.074 Light and Heavy Stampings. 141 Mich =. os cones eheee: Made of best material and so constructed that the 
SECRET > > - esia ren agley ....+. cose - O45 
FORMER SECRETARY OF ARIZONA, resid®ht agent for » machine. dvnane. i. ‘Tingley ’ O45, 425 clincher flanges hold the tires absolutely secure until 
many thousand companies. Reference: Any bank in Arizona ; : 4 NO T E PATENTED RTICLE 
: switeh, F. EB. Hilliaré . 045, VELTIES & A s worn down to rim—thus giving the maximum ser- 





STODDARD INCORPORATING COMPANY, Box 8000 Electric time ‘switch mech anism, W. C. ae vice from rub! 
PHOENIX, AEEEONA Ele« tre - ge ptac acle ‘and | mounting therefor, seit The®heaviest truck tires can be quickly apphed 


— a erry : .. 945,049 b h dt sb 
Electrical switch, W. T. Arndt.... ... 945,011 y anyone without re other spect cols than an 
WO RK Ss H O PS 3 Electrode cape. battery, Schoenme ehl & ie — MACHINES For 4-4 + ee ordinary wrench. A decided advantage over other 
SUAW sees eee eeeeens . vue Hannibal, Mo., U. 8 A. makes. 
of Wood and Metal Workers, with- lectrolytic apps iratus, Monge & Arzano 945,132 
SWINEHART TIRE & RUBBER CO. 


out steam power, equipped with ctromagnet, L. Connell, Jr >A 
’ tlectromagnetic wave energy, aerial for the Are you interested in Patents, Model or Experimental | 
BARNES’ FOOT POWER |) work? Our booklet entitled AKRO 


trausmission and reception of, R Pfund f y le 
a 
aor eee, WHAT WE DO—HOW WE DO IT [New york CHICAGO | 






























Elevator, A. 8. Gooch.. 














































allow lower bids on jobs, and give Engine coupling, traction, ‘ seydler & Kinney oan ees 
greater profit on the work. Sachmnes Engine indicators, reduc ‘ing wheel for steam, ill be sent to you on req 
sent on trial if desired. Catalog Free. Pr. W. Craig. : 945,703 | KNICKERBOCKER MACHINE 5 Ine., BEST EOUIPPED SHOP * 
W.F &@ soe BARNES Co. Engine starter, gas, ‘G. om Ode nbre tt 5,245 2 Jones Street, New York + 3 
Established 1872. Envelop machine, 8S. A. Grant.... 945,386 4 ical a I trical Veneta fac terigy 
Envelop machine » @ L kacsevics. 945,181 ‘ a 
6280 Geer S2._ Secon, SS reser, T. Mi. Cuutallen’...-<-.ccsece ave 945,377 Machinery, Jigs, Fools, 
Evaporating apparatus, liquid, Thelen & . % 
The “TOLEDO” Speed eee cece eee veeseeseetceeesnees | 945,640 Re *pairs E ap i rime ntal Devices 
Excavating ap paratus, J. J. Prendergast. . = ~ » ‘ ea 
Exhaust silencer, E. A. & F. G. Hall...... oF 3 —) 
6 H.P. Complete $80, Expansion bolt, J . Mobun........ -. 045,403 THE ROWLAN!! TELEGRAPHIC COMP ANY Baltimore Md 
Explosive mixture apparatus for evaporat- 
Highest Quality Throughout ioe. 2. EA ok dcanwneened alan .. 945,100 
Full uarantced. Write Fabric, machine for m: aking composite, x ~ - oe B ild $5000 8 i 
lor "‘pavtieuizte tedup. Strauss & Brekine..--+..s..ccr sess Ta. DIE MODELS SPECIAL ulld a us ness 
a of your own and escace salaried drud cory 





for life. 8 conten day will doit. E will send 
nade “Free Pointers” for a postal. W. a. Seryer, 
Cotlect’nService, 11 Stein St. Batron wich 


Fan muffler, D. F. Leary........-...-+-... 045,101 | UUPg wegen TOOLS MACHINERY 


} The Universal Machine Co. Fastener inserting machines, work gage for, , : 
Palmwood Ave. and L. S. &.M.S. Ry. Restentng hs, i. eee NATIONAL STAMPING AND ELECTRIC WORKS 


TOLEDO, OHIO Fastening machines, work ae: “for ‘me- : 
————— : wo BO 


2716-2296 Jefferson Street, Chicago, IU 








tallic, M. D. Phelan...... 
Feed arresting device, B. M. 
Feed bag. H. B. Drosin et al... 
Feed trough, J. F. Merrill.. 


ELECTRIC LIGHTS Fence post, F. Schlegel.......... no feels 
FOR EVERYBODY —s by 7 8 ge ~4 tool handles, R. 














W a il | DRILLING 
‘Learn Watchmaking MACHINES 
We teach it thoroughly in as wany months as it B. AE * eo. fer Guiting citper Seep S 


WITH E very DE TAI L Bramley .. + Sowcesveesoesseee i formeriy took years. Does away with tedious appret- mm... 
ENERATOR SW p Fertilizer distributer, E. C. Smith, reissue. liceship. Money earned while studying. Positions se- pd Saole ~ M. “Any mechanic van Sports 
Fibrous piants, treating, G. R. de Montlord { cured. Easy terms. Send for catalog. them easily. Send for catalog ': 

File, receipt, T. I’. Allen.. bee oe 





Filing cabluet, G. 8. Upshaw OT. LOUIS WATCHMARING CONSSL, St. Leute, Be, WILLIAMS BROS., Ithaca, N. Y. 
Filter, H. P. Strahl..... = = . 
biltering machine, G. Ridgway or 
————————— | Filtering mediums and the like, cleansing, 
J. son ° aepex 


HIGH GRADE Ficerm, A Pyitetges 
Fire , recoiling t a, =. 
AUTOMOBILE LAMPS | Firearm’ signe, W. ‘Berard..” 
Fire escape, C. W. L. Martenberg. 
Fire extinguishing apparatus, pressure com- 
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GUYde MAUPASSANT | 





C. Johnson. . 
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FOR ACETYLENE GAS, pensating device for the air inclosed in, 
OIL AND ELECTRICITY _,_K. Schmidt ........ seer 945,288 
Fish hook, concealed, A. B. Hanel. { Ki : All rt t ite 
i ap G. R. de ‘Mont rt) Sho S ory Wri rs 





GRAY & DAVIS, Amesbury, Mass. || ‘!** treating 


ssure engine, "Klein ro Friederichs O45, 462 










































elaine ———— | Fluids, gage for determining the velocity of, 
Crawford & Carmody...........+..+++. 945,704 8 Volum Illustrated. Size, 43 7 inch “ 
8. ope 4 ec nis | c x es 
success shorthand school Flus D feat rating mechanism, B. 0. PSS es, e, % ~ 
Flush tank o ‘ing mechanism, B. 0. * Sy 
SUCCESS SHORTHAND TavGHT |*™2,{a"* operating mechanism, B. 0. 4 Over 200 Complete Stories and ‘J 
to beginners and stenographers by court Flushing mechanisin for closet ‘tanks, J. § 
reporters. The system used byexperts.| | _ Welborn . . . * 
Instruction by mail. Write fer catalog, | Folding seat, J. G. Arter.. ¢ 4 
«etna mes en [Re Mt earson’s Magazine 
orm, ess, ° vin sae 8 
SUCCESS SHORTHAND SCH L Friction, device for diminishing sliding, J. F 
. , eige one ‘ ‘ se -- 945,128 | " 
Suite 401, 79 Clark St. , Chicago, IIL. Weuis gitar, ta Bchaiie.. epee 
W. L. James in charge Furnaces, controlling combustion, G. Bruce 945,445 | se 
Furnaces, flue strip for boiler and other, A | FOR ONE YEAR “a 


nd 
E. Pfahler | ed 
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BABBITT METALS. —SIX IMPORTANT Fuse, Poole & Badeau 


formulas. SCIENTIFIC AMERICAN SUPPLEMENT 1123e| Fuse bex, R. C. Cole..-.-----s-+.cseeeee. 945,017 | ; 
Evise © conte, For sale by Muno & Co., Inc., and all | Fuse igniter, H. Pargman.............. .. 45,076 | BMS bd g 
wedealers. nD or catalogue. Fuse igniter, _B rm: ed cae s o4- 
use igniter <i Bargman en : ” e e ver , 

. 5 wr 









Fuse lighter, Ps és nbaddsehetescne * 
GOES LIKE SIXTY 3 Game apparatus, W. L. G. Rampf. iceshecenll 
SELLS LIKE SIXTY 60 Gate Gerd, F. Fc. Besber. ..ccisccdsvneses { < 
eee Garment hanger, 0. Rangnow...... -{ Most Exceptional Offer—LIMITED NUMBER ‘A 






Garter for half hose, E. Powell........ 
Gas, apparatus for the manufacture of, 
>. Gow cece 

Gas burner, E. ¢ Hock ove oceccecce t 
Gas engine, W. FP. Valentine.. 

Gas engine, W. PI. Valentine Sores 
Gas generator, acetylene, O. W. Peterson 
Gas machine, acetylene, B. F. Holdaway 





RENCH AUTHORS have written many lively tales which, because of false 
conventional modesty, have been, until recent translations, unknown to those 
who read only English. Prudish modesty and unfair preiudice have deprived 

us of the merriest and liveliest tales ever written. Maupassant was the one 
man in France who, because of his environment and temperament, could write 















As Gate, F. E. Quigie.... i “saat * ‘ 
GILSON MFG. CO. gpg ashingten, Gate operator, 0. 0. Bartlow........... truly the realistic scenes of REAL PARISIAN LIFE so fascinatingly as to rivet | 
Cont, ceange speed tranemicsion, J. M. |! your attention to his merry tales, to the exclusion of everything else. 

THE AVERY R D oe, = hee pope pes nascc ieee SiGe 4) = Gs ~ Maupassant’s eventful career gave him ideas, situations and loca! color for } 
R FA M AN Takamine . é “9  ”! 945,638 | Bf his unsurpassed stories. Strong in imagination, overflowing with natural en- i 

CIT Y TRACTOR Gian, sgocrates, fee manefectaring win wee thusiasm and passion in his study of human life and phases of human conduct, 

“. Franzen . . 945,516 ° 

Glass, machine for making wire, N. Franzen 945,317 things really happening not a $ we Imagine the night or as we would —BUT 

For All-Around Work on the Farm Glass, machine for manufacture of wire, A. 4 THE REAL DOINGS OF LIFE s what Maupa ys gives us. @ Poe 

For General Hauling in the City aggre = Ae ‘and’ apparctus’ for’ manu ens describes the unusual, the unnatural, the imponait le; Maupassant the real, the 


natural and the possible, holding a mirror up to nature. His dramatic instinct, 

his situations and his climaxes are overwhelming. He a!ways fixes upon the one 

thing of most human-soul interest and makes it as vivid as any stage scene 

These absorbing stories should be in every library—tales of travel, mystery, 
ealism. 


facturing wire, N. Franzen . 

Glass, methodgof and machine for making 
wire, N. Franzen..... 

Glass, method of and machine for making 
wire, N. Franzen.. v 





Glass plate connector, A, Voigt. Afi ee 5 
Soa waa Oe kieteaee 945 '179 adventure, comedy, pathos and tragedy, love and r 
Grain drills, pressure shear mechanism 
for, C. Kearin.. 945,098 q EIGHT BEAUTIFUL VOL- 
Grain, ‘roasted sulfurized, BE. Meyer........ 945,567 UMES of the Most Fascinating 
Grain separator, H. A. Campbell 945,487 " 5 orld . 
Grate bar, H. H. & P. McNaughton 1) 945,574 Reading in the World. Contain 


over 2,500 pages, more than 
300 pages to the volume, printed 
from a new cast of 8 point type, 
large and clear, on pure white 
antique paper, made specially for 





Grinding machine, A. B. Landis .. 945,468 
Grinding machine, A. B. Landis. . 5.46 
Travels o udd oads, solid Grinding machine, A. B. Landis.. ’ 

d, re = } A ge Grinding machine, A. B. Landis 945 », 467 
groun pav or unpav streets. as three Grinding machines, Coenen tool for, A. 























speeds B. Landis .... i Pikes 945,466 
of from 4 to 1 miles es Oh ae Grinding I G ‘Hart s¥enterss O45 528 this edition. Pages are wide, with 
ton Sry ponent Weighs only 5 lbs. Grindstone, J. 8S? Dreadon. : oa 499 liberal margins, illustrated with spe- 
For FARM use. Will make quick trips any- Gun tod, telescopic, E. F. waite: ++ 945,491 om By Fio.ct, Sandipieces, 
air dyeing comb, M. E. aite 945.6 und in de luxe clot! vacks 
Pall plows, barrows. and her machinery ie tee fit e es oa bomene MAA | ed ides stamped wih a rne 
. >. pee 2 rer aie. men St 
Harvester, beet, W. Atwood...... reese O45, 073 
— me ~ ae, threshers, hay balers and Tar ee ey SP. todd ee 945.268 WE GUARANTEE that this edi- 
other For Cl inery by yt ee th al Eat pin, » Mostasty wove tion is the first printing from brand 
r TY at pin, I. Reiness 7 tration 
Fo wy or tay agen auling Hay nen, carrie attachment for, W. A. oy Ree aa ee oan, = 
delivery work of all kinds in comparison with Badger 945,258 > 7 
: Ae vc ee .. 945,2 Dept, at0 
ye He Pre SP ee Hay teddere, wind bresk attachment for, G. FOR SALE at all leading BOOK, DEPARTMENT Pearseate 
odern mechanical horse fo’ kinds te , . Magazine 
Headlight adjus 0 ec, A. B. Brac , 
of work. No other machine built will do 20 many [| #esdlight adjuster, automatic, A. 1. Brack. | STORES and NEWSDEALERS In the United States Paty 
kinds of work —Hauling, Pulling, Belt Driving. Hearses, attachment for, G. B. Webb and Canada. If your dealer doesn’t have it, write iok oo 


Hides, removing hair from, L. Cheeseman 
Write for Catalog and Prices to Hinge, lock, M. Woods. . ¥ 
Hinge pif remover, G. W. Bowers 


AVERY COMPANY, Manufacturers Hoe, weeding or chopping, T. J. King ’ 945,399 


t and Pearson’s 


direct to PEARSON’S AT ONCE before this one 


Advertising Edition is exhausted. 
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Hoisting and automatic vane Gumping mech y a5 +0004+ these 
992 lowa Street, Peoria, Il. ism, Jones & Roberts....... 945,547 - ” 
Hook. ‘Bee Fish, hook... , ; MSARAAANAASAAIAASLAIAIIITY a MIE... . sacesve ere 
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s ‘ cents a N 
than fou t re ! ) lines accepte int 
wer : ‘ tt b An fers must | ooom 
pasied vy a re ‘ . Furtt informa , sent on 
eK t 

READ THIS COLUMN CARLFULLY You will fir 
if jirtes for erte anaia ' articles numbere 
nsecutive order. If you manufacture these goods 


write usa ce and we will send you the name and 
address of the party desiring the inf rmat I re 
no charge for tt vies In every case it ts 


necessary te give the number of the inquiry. 
Where manufacturers t es 1 pr 


inquiry may be repeats 
MUNN & CO.,, Inc. 





FOR SAL 


tnquiry Ne. SIS, For snufacturers of “Wydt's 
Mie " Plo 


atalytic Sperking 


FOR SALI Engine lathe, «wings 9% In., takes 25 in 
hot ween center Cowplete with full set change gears 
ali size threads to Min only $43.50. Ad 

= & Sona, Allentown, Pa 





dress L. F. Gramw 





Inqeiry Ne. “9880, For information regarding 
ft) her but similar to the same and 


~ ee not made 


are as durabie 


PATENTS FOR SALE 


Inquiry Ne. SON?7.— Wanted, the manufacturers of 
the 4 Wel 


' inkle W is & Sone, and the eber power 
mete 
PATENT PORK SALE \ , ! (rearing 
arrangemet for :* aia! Belt stead f the 
annoving twisted Beit A money maker f the right 
yarty For sale outiight Apply L. Klein, Egg Harbor 
Mty, N. J 


inquiry Ne. 9014.—"or manufacturers of ma 
chinery, supplies, et to equip a smail pliant for the 
manufacture f iridium-tipped gold nib making for 
fountain pens | 





FOR SALF Patent N 94.273 on improved screw 
Can be applied to wood serews, lag screws or avy article 
haying @ screw p t. For particulars, address Otto 
Hebsa, Germantown, California | 








Inquiry No. 9016.— Wanted, machinery necessary 
for a natal t f a plant for refining sait by a 
modifiaction of the Bessemer process. 


WANTED. | 


inquiry No. 9023.— Wanted, to buy silk machines 
from re-reeling. iwisting, doubling,tothe final process | 
of making It inte ciothes 





A WANTED, Wi 
to purchase Wireless 


reless patents. Advertiser desires | 
lephone and telegraph patents tor 
either Canada or the United States. or both. Write 
stating full particulars and cash figure on same Ad- 
creas 1, \ Suite G6, 41 Park Row, New York City. | 








inquiry Ne, 9025.—Wanted, address of rubber 


Manufacturers in Germany 


MISCELLANEOUS. 


Inguiry Ne. 9029. Wanted, catalogues and all 
information on machinery for braiding straw in manu- 
facturing straw ates 


HAIR GROWS when our Vacuum Cap is used a few | 
minutes daily. Sent on @ days’ free trial at our expense 
No drugs or electricity Stopes falling bair Cures 
dandruff. Postal brings illustrated bookiet Modern | 
Vacuum Cap Co., 66 Barclay Block, Denver, Colo. 





9036.— Wanted, the address of the | 
*Cycte Ball Bearing Suspenders.’ 





LISTS OF MANUFACTURERS. 
Inveiry Ne. 903%,—Wanted, the address of the 
Chipman Electric Puritying ¢ 


COMPLETE LISTS of manufacturers in all ines sup- | 













plied at short oderate rates Small and 
special ijists to order at various prices Ks 
timates «sh yotained in advance Address 


Mann & ¢ Department, Box 773, New York 








inquiry No. 8042.— Wanted the address of Farney 
afety Razor to 

| 

OF 1.400 mining and consulting engineers on 

ery vaiuable list for circularizging t< 

Addrese Munn & Co., Ine, List Depart 
im, New Vows | 

a No. 0044.,.-Wanted to buy outfits neces 

sar or agate polishing 

Enquiry Ne. 9046. Wanted, machinery used for 


the manufacture of al! kinds of fruit boxes, baskets and 








crates | 

inquiry Ne. 9048.— Wanted, address of manufac 
turers of metai tabdie alides for xXtens fh tables 

ingairy No, 9049. — Wanted, to buy rotary brushes 
evitabie for a ab« hiping machine 

faquirgy Ne. 9042. —Wanted,.to buy machinery « . 
for a beer plant, that manufactures beer by means of 
glucose 

inqairy. Ne. 4033.—Wanted, address of firms who 
nat aute to manufacture nitrogen 

leauiry Ne. 0054. —Wanred, address of manufac 
turers of articies ade from mica | 

inquiry Ne @0655. Wanted ess of parties in- 
terested in Lou Cleaning Machines 

t[nquiry Ne. 9056.—For manufacturers of window 
shades 

Inquiry Ne. 0057. | ers of class 
and chima bails, used ase fix roaments ight- 
ning rod equipment, ais weather vanes for at ur- 


pose 


inquiry Ne. 865%.- Wanted, firms who make ma 
chinery used for pulverizing soap-stone 


Ineuiry Ne. 9958. For manufacturers of flexible 
atec! chain taal! 


Inquiry No. 9060. 
mi oo.% 


Wanted to buy machinery to 
manufacture * : 


Ineuairy No. 9061.—Wanted the address of manu- | 
fa ir ‘ Mmagnetos and permanent mae netos 


Inquiry No. 9002.-Wanted to buy a pliant for | 
rounufactamig murialic acid 


tuguiry No. 9062..-Wanted to buy a machine 
that w i wrap and tle up a joaf of bread 


Inquiry No. 9064. For manufacturers of a cigar 
t z me n nstructed as follows. a emall 
bux contsining ooo and papers, the cover 
contains a piece of cloth upon which Is placed the paper 
and tobacec he ver being closed the cigarette jumps 
forih 








[nauiry Ne. 065 Wanted to buy a second hand | 
telephone generator 








Inquiry Neo 
wa 


9066. Wanted complete outfit for 
export for r rice-fi | 


ing ri sakes and wheat-flakes 


inquiry Ne. 9067 .— Wanted the address of makers 
f the Stan 


o ard Yoiding Typewriter 





Incairy Ne. 9O0GR8.. Wanted to buy mecninery for 
wapufact uring chewing cum, such as ro iv ittang or 
wrepping machipery 


the | 


| 





! I H 
, 45,285 
R. CM 45.568 
| S * 45.289 
Ww. i 45.410 
H W | I 5.086 
H burner, J. C. Collis 45.695 - 
‘ freeze J i \ ‘ 45.570 4 ‘ - . ‘ 
wr ag Mg Mage 545262 : ~~ I claim that the cigar I offer you for ¢ 
t strippe a urge ee ) ’ , . r cents is equal in every way to the one for 
Kend , 0 + mee 3 oS at which your dealer charges 10c. I want you 
ge ae C. P. Btant 45348 ; . to smoke 10 and then decide whether or 
7 Finsley . << <> ; Sa! © n ? not I am right. 
Insulator clamp, J. Blackburt rig?) The dealers’ 10-cent straight is the manu- 
Internal combustion engine, S. B. D. Ha facturer’s 4-cent cigar—the difference repre- 
945,232 . : 
eng W. H. H : sents three profits the jobber, his salesman 
45,393 y and the dealer—all middlemen who add to the price with- 
= g: SaaS out adding one whit to the quality. So you see the price I ask for my 
vent f und, G ’ stemwe fo Sas . . 
cigars is logically correct. I am simply offering to save you three 
K. Henry unnecessary profits that you now pay. 
r. B. Ge : , , 
I call this 10-cent value the REGNO, and into it I put the very 
e, F. BE. Seeley finest Havana filler. not Havana seed or American Havana, 
sment for incandescent mind you, but genuine Havana leaf, grown and cured on the 





Island of Cuba. Alsol use the finest quality imported Su 


Tr. Sharlow matra weneges My cigars are made by skilled, age 
Ss. 





Ceatiog machine Tr. HH. Seely enced hanc They draw freely—burn evenly anc 
Latch. door, F. BE. Howard there is not the tiniest variation in the quality. 
Lathing and concrete reinforcing structure My factory has been running continuously since 
metallic. H. EB. White 945,656 1843, long enough to show up every needless 
Leathers, machine for forming cup, W. 1} ie expense, every cost-increasing leak. [am Sample 
Smith 945 179 located in a small town where expenses 
Legging, M. Rosenwass = 420 are reduced to a minimum—where box of 
Lave h, aon £ : A %, H ~~ ad +5 — are normal > workmen 
jen. ack - » ae x are happy, contented property- 25 d li d 
ightning ‘ W m, owners. Ymake just enough elivere 


cigars each day to fill my © 
rders, so the cigars on receipt of only 


045,604 ire certain to 








vy J 045.046 be fresh. 
Ww. Hu 945,051 
I | = 045,608 
Linoty pe G. D 145,718 
LAnotyp chine. G. D 945,719 
Liquid fuel burner, H. I 945,080 
Liquid heater, electric, O 945,027 Y ” “ . 
Liquid mixing apparatus, J. Szamek 045,148 | our money refunded if not entirely satisfactory 


sah ae ae JOSEPH H. RUGG 























Lock, P. Ziron 045,664 

Lock washer, F. G. Kollenberg 945,127 

Looms, pick finder device for, 8. 8. Jack- 842 Market Street Established 1843 BLAIRSVILLE, PA. 

Lubri al t seperator, T J. Waters 045,427 

Lubricating device, ¢ D. Parnham 045,474 

Lubricator, J. Pederser e 945,585 

Machine t bach gea for Ww A 
Greaves 945,27 

mS... MR sey HOLTZER-CABOT |, LUFKIN 

Mall bag ate g and delivering apparatus | 

Menke ee 045,905 MACNETOS| TAPES AND RULES 
Greel > 945,272 Rugged, Durable and Highly ARE THE BEST. 

Mail delivering a; ‘ itomat Cc. t Efficient. For Automobiles, Motor Wor sale everywhere. Send for 
Greele 945,273 Boats, etc. Catalog No. 16. 

Mail receiving and delivering appa s, I . Send for Bulletin No. 15S7. LUFKIN RULE Co. 


Printing from e 
J \ 


Propelling water craft, means for, ( q 
Low ee 945,104 | 
Pruning implement, A. H. Bastian ceeeee 045,677 


| Mailing box, ( 
Mandolir A Mar 
Manicure buffer, M. ¢ rene 
Manifolding pad, H. 8S. Gree 





i 

ropeller, 8. Yeager 

Propeller, screw. J. Howden 

Propeller, serew, P. Kovacs 

Propelling device, ship, C. C. R. de Carvalho 
» J 





; Saginaw, Mich., U.S.A. 
I 1 New York and London. 
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THE HOLTZER-CABOT ELECTRIC CO,"%208LIN». mass | 





























Mat or tread, Ff G. MePhersor 
Mat or tread, F. G. McVhers 
Match box, single de ery H. I Re ds 
Mattress, pneumat N. ¢ H insein le 
Mechani novement i J Roberts 
Mechanica ( J. Robertsor 
Mechar : 1 t ‘ J Roberts 
Mechanica 1 t ( J Roberts j 
Mechanical I t. ¢ J. Roberts 
Merchandise af a Maca ‘ 
Metal apparatu f e 2 na ia 
1 scrap, S. W. Egbert 

Metal \ king macl I uM. W Hans 
Metal w king m ‘ BR M WwW Hanser 
Mineral . ma f t K T B Park 
M =. : dril J. I Cool 
Mixing machine 0 H WwW he 
Mold I Ww Hoffmant 
Monument or tombstone J Ifft 
Metor cont systeu ‘ I Lord 
Mot col llet ( I Henders 
Mower lawn, ¢ i Petersor 
Needle holde I M. B ‘ 
Needles making t Chong 
Nut adjusting I I h Ss Be 
Oil an. F. Svet 
Oll extracting apparatus, M. Kirshne 
Oll switch, 'H. P. Ba 
Orchard heater Ww Ss. Haswe 
Ore roasting furnace B. Ha 
Oven, Elmer & Field 
Overhead carrie Mw \ Law 
Oxyee making, ¢ Ridley 
Packing 
Packing ‘ like D. Oppenheimer 66 99 
Packing nills I WwW Capen 
Epapieg ae THE END OF CANNONISM 
Packing, | od, A. W France 
Packing, | W. France 
Pad Nee 
Padl ' 945,628 
Pall i t \ \“ i A 945,502 
Pail, dinne 4 J. Kieckhef 945,72 ‘ a - 
Paint and varnish removing apparatus, C. 0 An authoritative and powerful summing 
Painted articles. gaurd for. C. M. Haeske.. 945,161 | up of the remarkable development of the 
Paper bag machine, J. Roge 945,731 insurgent movement in the House of Repre- 
i Sn eens tease sentatives since the opening of the last 

McKee... 945,404 Congress. 
en teneee, 5. HH. Ames. .... saapes SOE History has been making fast since 
Pon en eatment of LI 945,31 Success Magazine’s remarkable fight !ast 
Pencil, B. La. Schmitz... 5 March. The revolt against the House ma- 
Penholder, J. Kelly... O45 chine was then far from strong. The at- 
oc “get y "y —eee tempt to crush it brought Cannon, Aldrich, 
a Sie qo, Cay President Taft, Tammany Hall, and nearly 
Pianoforte action, upright, KR. Streict 945,113 all the Cabinet Officers and Senators to- 
Pia mus lL hold f mechanically e “ = 

scented, 2. i, Suit 945,056 gether in an extraordinary alliance. Ever 
oR gg ~~ nerepeyeibge tea 45280 since that critical period the movement has 
Tipe coupling, J. i. W Hg been gaining strength. Cannon and his 
Pipe coupling, automa R. A. 1 machine appear to be doomed. 
wy A A Se The whole inside story of these recent 
Planter, corn, V. F. Pave) developments, with a forecast of the a 
Pliers’ and similar tool, W. A. Bernard ress in national affairs which may be made 
iow ty ‘ very re Sse . . ° 
Plow, J. A. Hanget under an intelligent Speaker, will appear 
Plow, J. Col 945,606 in the 
Plow foot, J ensha Ww 945,020 
Plow, middle i and turning, J. B. ¢ 

Armstrong 945,010 
Plow, quack gras { KE. Glasspoole 45 7 uM J ua 
Postal card shield or cover, I. T Doxser 945,710 an 
Power from a prime mov o a load, trans Y y 

ma my K ng “t ~ Ba ty 945,398 
Presser foot attachment, M. H. Fogarty 045,384 
Pressure burner witl mpressed mixing 


pipe, C. BE. Andersson 
ed plates, machine for 
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I i rs, treating “spent,’’ W. J. Syringe case, hypodermic, S. 8. 8, Camp 
H cece rerecesecessewoseceeses bell se . . ee 045,118 
é I Ae GOCTE ee ec cee eee ereneeees £ Tabulating systems, pegrenerens apparatu 
I C. Wa Remield. «cece cee ence ceee for, H Hollerith ..... eee O45, 205 
I p, condet seeees Talkiny machine, E. R. Jobnson, reissue ou 
: mp, steam ws - : ps mies : Tm, “Wi. GOGGWUE svc ctscucecozcens - 517 ; 
mping machinery, power heac ° : * Target, field firing or ‘sur ris R. T. Gates 045,512 : 
1 BAMA noes cuctsesevanencess vee aas 943,250 ALL BALL. maw sumer ff Tersct: Sei fring or surprise, 3 ee. 945,388 | 
4 t  ¢ osgrove.. eeceee . a) * . Telegr rs ons, # > o ected re ; 
Quilting frame, M. La Bombard......... 045,100 AND-ROLLER CHAIN DIRECT _ —— cao, tea ¢ I -& 145,440 : 
: k. See me k on kK 945.519 BEARING DRIVE Telephone instrument, combination, A. I! : 
t connecti Grass tees 40,01 SohM «...5s0. exe 045,480 ; 
R unticreeping device for, B. Wolhaup 045.068 MOTOR / Telephone, pay station, “automatic, 1 x ; 
el +: 945,06: 3 ee . ihe 945,438 : 
Rails, contact shoe for third F. Lacroix oeeee | Telephone transmitter, . Deval) 45,023 t 
R y brake, fluid pressure, C. G. F rey 45,087 Telephone transmitter, wultiple, H \ : 
R : eee metalic, 42 WEOe ice tecasdecdrve oe ar, 000 
Michael . 945 040 Telephone, tric k, E. De Moulin 45,708 
! y rail I. N. 9465 415 Tensioning device, ‘belt, FE. Windhof o4S O61 
R way rail » . 2 : Tensioning device particularity applicable 
I ay 1il su~port E. clutches, automatic, J. B. 1. Bandon meri | 
Railway sp ke, H. Hadle Thread or yarn cleaning device, R. H. Cook 045,447 
opt par A “ = von ——— ee Fareshing me achine : feeding attes hment, K sa ial 
a = ~ o« Po caiggy one Threshing machine separator scree! N N 
tailway switch operating device Nelson 945, 187 
Whitaker ea . bee Throttle closing and brake-controilin ct 
R way t W I Brister.. wtssaseeeeces ’ y vice, automatic, S. T. Ne m et al 945,406 
R way ‘ l . i. Be i : 6 S A Tie plate and rail spacing device, J. Kilnk 
Railways ‘ wnd for, H. P. Brow .. 945, hammer ; ° 945,172 
Rai electri conductor for 3. V. Time recorder, J Morrison ESesocceses 945,044 
MEGUIBE oc cicccericicccsvcscossoseeve OF Tire, H. Davi . oesecee 945,037 
Ratchet ck, F. Lent.. errrey Tri yr f Tire, Meredith & Wildman A . 45 170 
Bei sa, We BR is THE HOLSMAN SURREY |] ': cei ¢o°""" &e 
teduring chine . Hanson D4 5 Tire protector, J. C, Warring..... 945,649 
Reflect and at hment, H. D’Oiler, Jr... 94 f Tire, vehicle, E. P. White - . . oy) ; 
ae g be I J Jackson. ....e+- a0 deh wel ae Tobacco cutter, plug, J. H. Bassett ,0TT 
€ dle ( LUDODY «2. cece eee ew eeeeees < ° . . . ° Tobacco packet and apparatus f cha 
Rein support, J. F. Freeland seeeee ee 945,385 HIS is the ideal four-passenger vehicle. It is convertible for pleasure | ing pipes from same, B. Barot 5,076 
sistal grid Cheney.. ° coos ’ e-* . . . Tobacco achine, M. ¢ j son 945,717 
Resistance grid. B. Haskins.............0+- 945,002 driving or business use, and requires but a few minutes to change from |Toltet bos D. “Wiemand : a 945 SD 
R ] N Wil l 945,116 | : 
lesistance gric ilkinson .. 945,116 : . Tool holder, J. Burt 45,081 
Riveting machine, O. A. Anderson . +. 945,670 single to extension top. rT mol holder, G. A. Barnes Osh Oth. OAR ATE 
Roac making machine, A. O. Lombard . 945,560 ’ . . ol holder, reversible, R.  Hedstrot 45 3 
Roasting furnaces, G. tk. Wiles 45,0041 | THE HOLSMAN is the most dependable, serviceable and elegant of ae fhe a Gg 
Rock drill, A. Avery 945,208 Il high-wheeled bil J. L. Cotield . 
Rock drill. L. F. Slead O45 all high-whee! automobiles. Too ee a heen 
R g | stic mater apparatus for N | To 1ing ‘device is Anders 
, “ o4 ° e ° . . io oto - oe 
Rotary engine, W. W. Wheele oa Simple in Construction—Easy to Operate—Economical in Up-keep Tey gun, NX. B. Lindabl 
Rotary engi: J. H. Harrisot O45 Traction engine B. Holt ee 
Rubber fabric iking A. D. Warner 45,552 . Trap oe 1 } 
eee ellen rage Bag me Mee Be Raggy nee pe THE HOLSMAN has the only all ball-and-roller-bearing motor made. oe ap. 
nether toltna tee Gee a ie Wane It is the only automobile with direct drive from crank-shaft to wheels on both Trick chair, J. Gilleaple .....; 
t 1 Fag s, ef 5 arne } A . 2 ° ming nechahism, ”. . 
Sack older, Ih C. Vouderatie, dri... 9 high and low gear. It has a unit ‘power plant—no other machinery—is Tralley device, electrical, Lx G. Wilson 
Sacks ipparatus for ering ad, . . . . . Truck, car, J. C. barber : 
readily interchangeable for two and four cylinder engine. Truck side frame, J. H. McCormick... 
Ss ° . ee Trucks, derailment safety device for rail 
Sa THE HOLSMAN patent non-rattling, non-wearing joints prevent all rane tak: Bucket Deas M5, 140 
Tube cleaner, B. E. Hauer ‘ 045,124 
s rattle and wear. Tube cleaner for water tubes in steam 
Sa aa boilers, E. E, Hauer .. . 45,125 
4 Soke t = | ° ~ 5 ao e ° . = . 5 Passsar big 
S yu : Start from Either Side—Enter from Either Side—Drive from Either Side Tunneling ‘machine, 1. F.  Sieads M6 
xEEt . ** oan 7a Turbine Gotinder lining, steam, F. Hodgt 
Sa edderson 945,720 som .. 3 i,.292 
s Ss. trow ° . 945,217 Turbine elastic odg kine« $45,301 
Saw filing and saw setting machine, J * ; y THE HOLSMAN has one horse power for every forty pounds | gi won met wfuld. 7. Hodgh : fi r gas : 
Sa a 1 ae H G Dittbenner a eit O43 196 | weight. It starts and Stops without jar ie jolt. It will go where any horse fern the eee Kbue nm & Reichm Of ) i 
Saws, attachment for endless chain, E. T. | || drawn vehicle will ordinarily go—up any hill—over any road. Turpentine and resin, extracting, B. F. A 
I sees , » —t 5 4 . P Saylor 4 . 945,612 
Sa nk for chain, E. T. Purser 945,599 | THE HOLSMAN holds the world’s record for hill climbing and | Twine, machine for making grass, K. Wes 
Sa ular 4 Anderson { " ae sel Py 045.058 
Seca I I Wendt.... 2 reliabilit contests. | rs vewriters, convertible spacing mechanism 
s fri "7 Ww. D. Meail 
Scrape Griffir ‘ 3 es or = * eGill 
s w machine, J A. : os ae a SA Write for our catalog and learn all about the 1910 model Holsman alin ey iy A. Goolbuc 
Sealing machine, ¢ elop J. Reynolds ? © ° Typewriting 1 ne, . § t 
Sealing receptacles, apparatus for, E. Golt Delivery Wagons, Runabouts and Doctor's Coupes and their low cost. Sjecwelting machion, 4, W, tewt 
¢ Typewriting machine, 0. Woodw ard. cess 
s s, apparatus A. Wilzin sat | Umbrella, folding, J. M. Minteer......... 
in HOLSMAN AUTOMOBILE COMPANY _ | |! ij ntipcito fii: 
= W , = ies Utensil and handle, L. 8. Lachman... 
s z i angton Valve, E. P. Allen ....... J ais 
R. ¢. Hil +s 299 MONADNOCK BLOCK, CHICAGO Valve, J. P. Lavigne ....... 
H. Emery 4 | Valve and fire plug box, street, BE. Pren 
E. 3 Alien dergast ...... . . OM 
SSE lighting Valve, automatic flushing, A. W. Henkel D4 158 
S } } .* oo x Valve, detector check, A. Blauveit $45,181 
ing t es earrier, J. B. An Valve, emergency, O Penn sae 
pove ; ee Peg Valve, float, T. D. Millea 40) OE 
Shade k pene I. Bd ‘ oreeey Valve, float operated, J. 8. Welborr 945,22 
: . Valve for air brakes, automatic triple A 
Sharper : E. J. Shafer re eas Power V. Wester 45.604 
Sharpening machine, blade, F. P. Olde... Valves and other devices, means for act 
none x I's ane : cosy, tage with Bosch | » ating flush, J. G. Hodgson 045, 166 
metal sheets eo e for trimming M-inch Wh ame “> waive, ee ee ™ like, box for 
street, ‘oe rendergas 


Sliding Gear Trans- 

mission, Multiple Disc Vapor burner, H. M Conner 

Clutch, | 1,200 Ibs, com-| yorctable topper. S. Frese 

plete. 382inch wheels. | yopicic. J. Johnston 

Vehicle, J. Kelly 

Vehicle chock, Sx ert ‘& Merrick 

Vehicle spring, C Lieb. . 

Vehicles frictional et mesuns for 
spring, J M M. Truffauit, relasue 


able A B&G. B Vanner, D. K. Allison 
ible, L. D. Fowler 

( Fassnacht.. 

Olter ee . 
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Shoe machines work feeding and work 
mechanism for, Wadsworth & 














































































= cas Sr ewe ere Vending machine, J. N. Karr 
@ ~ 4 Vending machine, automatic J. Leviz 
SI a i lide rin 3 * "naniie Vending machine, check controlled, W. B 
a 2 — Pulver 945,488 
F Vending machine, coin contrelied } Hf 
Cook 045.600 
Veneer machine cutter, 8. M. Bust 45,680 
Ventilator, N, E Fernandes O45, 257 
itilater, G. H. Forsyth 045,227 
Ventilator, BE. T. Scott 045,615 
Vessels, fastener for, Fischer & Ditzle $5,400 
Voting machine A. MecKenztle 045, 45 
Voting machine support A. J. Gilleapk 045,220 
Voting machines, cumulative voting nt 
lock for, W. J. Lausterer 045,176 
Voting machines, irregular mechanism of 
A J. Gillespie 045,714 
- Wagon, advertising, O. Weniger Pe ms) 
. te: —= ES Wall, building, A. W. Beidie: 45,459 
> Cosway............ * ¢ . P Walls and the like, producing joint ess ™ 
i 2 . lm ree Soda Osx a terial for covering, 0. Fauser 45.0 
’ D sgem pgp + . ved ter sa arp drawing machine, A. P. Diets 45,022 
oil mbined, 8S. Lin p ‘ais . . bd, aahheard. ( \. Weirtet O4 ‘ 
; é 945,278 | Washer, See Lock washer 
i i BR in Detroi en OW TOW [Eiiic miale! FE" mama. aa 
y . Beebe... : 945,078 ashing machine “, e olmage : + o2 
ging 1 1, R. Symmonds.. 94 9 ishing machine, « { oe + 131 
Tee gs gem : We emphasize the classy lines, snappy, graceful style of th f 
Si artificial threads and the like pro “‘saucy’’ K-R-I-T—the new—car from Detroit. Look the 4 : org 
S) aa sat hg b ge So illustration—then note the specifications. @ The K-R I ] ‘ \ kwell M5214 
de actory, ichols ; : . : : ‘ aT 
SI tachable pouring, H. A. Searle unites class, speed, style, strength and power with light weight wae meres, SO Blane $14 
- ¢ ¥ ater or like motor or put ( t ra 
Sp ete., H. Mikorey 1,200 pounds complete, You will recognize at once the osten ‘that Water tube be ‘ler. W g Trane 046.180 
Sorias apes KT spells BIG DEMAND. Q The factory is now in operation. We are fatering device, ‘stock, W. 8. Crur 45,706 
eaaaee Ware building 1,000 cars. Deliveries commence January 1. A few bale, <> heacnaremiihioneod Rakieaaaaietee o> 
aarti aa slat. = demonstrators sooner. Write at once. First come, first served. Weighing device, infant, K. B, Hayder $45,550 
Stalk ¢ et Seamer ee n 4 Welding, electric, M. Lachman 45.50 
Stamy Se eee. } Th M | R b Well drill machine, R. Anthony G4 ANT 
ce ener she, Well heater, oil, Gardner & Israeisor O45, 321 
s e | oceeneeneel ——eae 
Stamm, time, C. 8. Bilis ssssesves ree Models unabout — Roadster — Surrey |\\:)) iii" iis." Ace eines 
- pa ‘ “whe ws - Abate a ai Wheat heat e, 3. @ sieiseens i 045,089 
Stapling mechanism, J. L. Firm........... 2e sone s 
Steam boller, ©. A. BEGHM:.1-¢1..csccsecs CONDENSED SPECIFICATIONS Wheel, . Bosarth ores. 245.088 
Steam or hot-air app: aratus, R. Me Pe . 0 . tg ty 
Whistie, boat y Fendri ’ Li 
Steam tramper, F. Phe oe oe ecsesvensseses Motor. 4 cylinders; 3X%-inch bore, 4inch stroke; Front Axle. Drop forged “I” beam of exceedingly | y a >» p W Steurl: + {78 
Ss cil duplicating A “B. Dick cast en bloc, Motor and transmission a unit with neat design. Windmill, 0. 8 Banks O45 2 
Stencil duplicatir A. B. Dick 8-point suspension. Crank shaft runs on two . . ak” ai 
s il duplicating apparatus, A. B. Dick annular ball bearings. Connecting rods extra Rear Axle. Shaft driven. Balland roller bearing | Wire stretcher, Davis & Adam ; +» 80,499 
Stencil duplicating apparatus, A. B. Dick large in proportion to size of motor—frequent ad- rroughout. Wires io one a er, meth md = Ipeare 
Stereoscope, T. J. Stockdale.............. qustmens unnecessary. Float feed carburetor. Springs. 2 semi-elliptic springs in front; | cross for attaching, J. G. DD. Mack 945,401 
Stere casting box, H. F. Bechman "he K-R-I-T makes 45 miles an hour easily—and spring in rear, giving three-point suspension, in- | Weed, preset & Merkle M4) 03 
e arnch....... age better if you want it. suring remarkably easy riding ba. codworking I a. BE. Bri ’ 
ches, forming chain, T. G. Plant.... ¢ Transmission. Sliding gear type, 2 speeds for- 2 " tires. Wheel | ° ppling and nesting ow articles, ima- eal 
Stoker, automatic mechanical. L 47 Mapel. § ward and reverse ; operated by one lever. Runs Whysoin,, Areiters ype. 2x3 clin cher tire - k ‘ ! A. G. Robin ph mip a 
Stoker, mechanical, H. J. C. Gieseke....... 9 on ball bearings. Noiseless. » S ench, G. H pyre oes +r 
e 2 ko.. a Clutch. Multiple dise, running in oil. No jaring Stecring Gear. Irreversible type. One control ioe i i positing oe : — } aus + b 92e 
. Amsler when starting. Starts as readily on high ‘speed ever. ly , : ~ 1 ‘ tell —— ryt 
s H. Forsyth as on low. Slight pressure of foot releases clutch. Brakes. 2 sets of internal expariding brakes. | globe + Vostesto ed 
ss for, J. Lind- Ignition. Bosch Magneto with set spark. Weight. 1,200 pounds complete. 
uence y as : . c -945,102 Oiling. K-R-I-T system, contained in motor. Ad- Equipment, 2? dash and | tail oi! lam; r ¢ » <eabeeaeel ee Mh ; : 
a seesacéas for recovering, P. 8S. ogi. iss justable. He vosdibte eb get out of order. repair and tool kit. Pr Ra i) - a. rps $ ne spe ifieatior i drewing 
tith 5 f any ate t xe foregoing t tent 
s from sulft r-bearing gases apparatus ”" Cooling. Thermo-syphon in combination with 16- Price. Runabout, $800. Roadster, #825, with single | in mn BR, iseued since 1863° will be furr ‘ 
for recovering, P. S. Smith ; { inch fan. rumble. Surrey, $850, f. o. b. Detroit. this office for 10 cents, provided the vame and 
Supplemental wheel, M D esas . . . : number of the patent desired nd late he 
Surgical forceps, A. F. Sether....... 945,292 DEALERS!—Act quickly--Make your applications for territory at once. | given. Address Munn & Co., Inc., 961 Brondwa 
Swingletree clip or trace fastener, "B. Whet There will be only 1,000 K-R-I-T cars built for 1910. WRITE TO-DAY. New York. 
sel one soccer ceereesieotceses 945,145 Canadian patents may now be obtained br the te 
s et Se« Air switch ventors for any of the Inventions 1 n the fore 
. h stand, Reinoehl & Long...... cooee 945,344 going list For terms ad furtt partie 
Switch throwing apparatus, T, Teply..... ¢ t tr it, g ay “8 Monn & CC Ine 361 Broadway 
Stek throwing apparatus, "Pepi... Ba otor Car Co., Detroi ichigan 
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; VEEDER MFG. CO 
18 Sargeant St., Hartford. Conn 
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Cc RE ESCENT 
4 Band Saws Swing Saws 
Saw Tables Disk Grinders 
Jointers Planers 
Shapers Planer and Matcher | 
Borers Band Saw Blades 


The Crescent Machine Co. 
230 Main Sireet Leetonia, Ohio, U. S. A. 
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The —- NEW POST CARD PROJECTOR 


Cards, Engravings, Photographs « 
Book I s This New Projector . 


built ‘ rai me aie anoer, and while low 
ma : fective h it a collection post cards 
cons . f amusement and instruction in the hom 
or 





Prices- $4.50, $13.50, $23.00 
Send for list of our projectors, Magic Lanterns and Slides 


Williams, Brown & Earle, Dept. G, 91% Chestnut St., Philadelphia 

















Sending a message is only half 

of the transaction. The other, and 

equally important, half consists in 
getting back the answer 


Sometimes this is a reply to a 
question, or the acceptance or re- 


jection of a proposal. Sometimes 


it is simply an acknowledgment 
that the message has been re- 
ceived. 


The value of the message de- 
pends upon getting an answer. 


When a general manager sends 
word to a representative in a dis- 
tant city, he wants to know that his 


Instantaneous 


he 





man is there, that he receives the 
and that he wiil act. 


message, 


If the answer is not final, but 
raises ailother question, there is no 
delay. The other question can be 
settled at once. It is possible, in 
one telephone interview, to come to 
a decision which could not have 
been reached without the instan- 
taneous answer. 


Each answer is made instanta- 
neous by the Bell telephone service. 


The Bell System, with iis ten 
million miles of wire, provides the 
instantaneous answer for anybody, 
anywhere, at any time. 


Increased use of the Long Distance Telephone means greater 


results in every line of human endeavor. 


Telephone 


efficiency means One Policy, One System, Universal Ser- 


vice. 


Every Bell Telephone 


is the Center of the System. 
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Polar Water Stills 


ALL CAPACITIES 


For colleges, clubs, 













hotels, hospitals, 
laboratories,  fac- 
tories, bottlers, or 


the home; wher- 
ever a chemically 
pure, palatable 
water is essential 
or desired, 
Autcmatic, 
ec onomical 
and depend- 
able appafa- 
tus. 

Cities of 5,000 
population and 
over will sup- 
port a Distilled 
Water Busi- 
ness. Inv est- 
ment small. 
Profits large 

Season all year 
Investigate. 
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Pens for All Purposes 
Perhaps you're an artist, 
or an engrosser, a~ book- 
keeper, a student, or just 
an ordinary letter writer— 
there's a 


STEEL PEN 


for you. Points are delicately ad- 
justed and smoothly ‘ground, A 
sample card of 12 different =, 
terns sent for 6 cents postage. 


SPENCERIAN PEN CO., 
349 Bruaowar, New York. ay 














a pales 


ADMIRAL rT bie 0 On 


Guaranteed 
| Wear | 

a No Strain 
bee Wet Non Comes Upon 
the Leath- 
er Ends. 
They 
NIT 


Double 
Reinforced 
Ends, Metal / 
fy Bearir ng and Hook 





PRINT °:::: circulars, book, news- 
paper. Press #5. Larger #18 Ro- 
tary #0. Save Money. Print 
for otbers, big profit. 
rules sent. Write factory tor 


is press cats log,T Y PE, paper, &c. 
THE FESS €0., Meriden, Conn, 





. TheBall Transmission rj 
p+ Automobiles &MotorBoats “fie'- 


NE w yORK G 2EAR WORKS. 















SS 


UBRICAT ES s#x° 
suomi att 





aS UTA( Tg ANYTHING Sees 
RDS CH BES IY ACO ftlsatUSA 








Please mention the SCIENTIFIC AMERICAN when writing to advertisers 





beeen ia 





oh 2 


Chalmers-Detroit “30” 
$1500 


Touring Car 

Roadster 

Pony Tonneau ($1600) 
Inside Drive Coupe ($2100) 
Limousine ($2750) 


We Have 
Writing T 





Been Two Years 
is Advertisement 


In two seasons of motor contests Chalmers-Detroit Stock Cars have won 
89 FIRSTS, 32 SECONDS and 21 THIRDS 


You do not want aracing car. Neither do we. We have never built one. 


We have not gone into races merely for the fun of it. It is simply a cold dollars and cents business proposition. We have gone into contests because 


we believed that was the best way to prove our cars. 


We spent last year a good many thousands of dollars in automobile contests. 


One-third of this amount we charged to advertising expense. 


Two-thirds we charged to Engineering expense—because this is the best experimental work we know. 
We are determined to build the best cars in the world at the price, and so long as we think contests help us do that, we shall remain in contest work. 
We have never claimed to make the best cars in the world—but the best cars in the world at the price. . 
True, there are many people who believe Chalmers-Detroit cars are the best cars made regardless of price—those people are owners of 


Chalmers-Detroit Cars 


Not a Few Contests, but Many 








In two years Chalmers-Detroit cars in prominent automobile contests have won 89 
sts, 32 seconds, and 21 thirds 
Chis includes road races, track races, hill climbs and endurance contests. 
Our “30” Sets World’s Record 
In the past two years there have been in America six—and only six—great road races 
ght cars. Chalmers-Detroit ‘‘30’s’’ have béen entered in all six and. they have won 
e firsts, and one second and one third. In no race did they fail to show. Here is the 
full story : 
First and second in Jericho Sweepstakes, Long Island Motor Parkway, October, 1908. 
Third in the 200 mile International Light Car Race at Savannah, November, 1908 
First in the Indiana Trophy Race, June, 1909, when Matson averaged 51-5 miles per 
hour for 232 miles, making better time than the winner of the Big Car Race of the follow- 
ing day. 


First in the Santa Monica (California) 202 mile race, July, 1909, where it set a 
world's speed record for light cars of 55.5 miles per hour. 

‘ First in National Light Stock Car Event at Lowell, Mass., September, 1909. Driven 
by William Knipper 127 miles at an average speed of 52 miles an hour. 

As a climax, this greatest of light cars, driven by Matson in the last Vanderbilt Race, 
again set a new world’s light car speed record by averaging 58.5 miles an hour, winning 
the Massapequa Cup. Not once during the race did this car stop, and it defeated the 
nearest competitor by nineteen minutes. 


100°; of Victories 


The record of the ‘‘30’’ at the opening of the new Atlanta two-mile motor track last 
neem, has never been equaled. 

Two ‘‘30’s’’ driven by Knipper and Matson, won every event offered in their class. 
Wheneess both cars were entered in an event, second place was taken as well as first. 

Both cars finished every event started. 

Both cars averaged a mile a minute for every minute they were running on the track. 

For the week the Chalmers-Detroit tally stood five firsts, eleven seconds and eight 
thirds—the best average showing made. Yet many of the finest cars—foreign and Amer- 


ican—were there. 
Winner in Glidden Tour 


The record of the ‘‘Forty’’ also is wonderful. 
The ‘‘Forty’’ won the Detroit Trophy in the Glidden Tour, this year, the longest 


and hardest automobile touring contest ever held. 
It has won twice in succession the Minneapolis Tribune Trophy in the two-day 


endurance test. : 
It won the Perpetual Challenge Trophy in the Pasadena-Altadena Hill Climb, the 


most coveted trophy in California. 








Driven by Dingley, it won the Wemme Trophy at the Annual Rose Festival Road 
Race at Portland, Oregon, doing 103 miles in 104 minutes. 

It won in its class at the Sport Hill Climb, and set a new record for the course. At 
the Dead Horse Hill Climb, Worcester, Mass., the ‘‘Forty’’ won two firsts, one second, 
and two thirds. 

At the Readville, Mass., track, a ‘‘Forty’’ won the ten-mile event, and in the race 
for the Howard Trophy, at 25 miles, covered the distance in 24 minutes, 45 seconds, forcing 
a specially constructed foreign track racer to establish a new world’s record for this 
distance in order to win. 


Defeats Fifteen Bigger Cars 


Driven by Lorimer, the ‘‘Forty’’ won the 100-mile and the 10-mile events in the Point 
Breeze Races at Philadelphia, also the 100-mile Motor Marathon at the Brighton Beach 
Track, New York City. 

In the 200-mile road race over the Fairmont Park course in Philadelphia, the ‘‘ Forty’’ 
defeated one 90 h. p. cat, four 70 h. p. cars, seven 60 h. p. cars, and three 50 h. p. cars 
It was beaten by only one car—a 90 h. p. giant, more than twice as big and twice the 
price, and then only by four minutes. 

The ‘‘Forty’’ was awarded the ‘‘Consistency Prize’’ because it did not stop a single 
time during the race. 

Bert Dingley has driven a “Forty” all the past season. Of the many road races 
he started he failed to finish in but one. On this showing Motor Age awards him 
the title of premier American driver of the year. 





How Private Owner Profits 





But the prospective owner may ask : what does all of this mean to me? 

It means simply that the Chalmers- Detroit Motor Company has proved, fer your benefit, 
that its cars are everything they claim they are—the best cars in the world at the price 

Every car the Chalmers-Detroit Company has entered in an automobile contest has been 
strictly a stock car. We have never built a racing car. 


Looking to Improve 





If there is anything wrong with our cars we want to be the first to find it out. This is 
another reason we go into contests. 

A 200-mile road race at sustained speed of 40 to 80 miles an hour puts a car to a 
severer test than the average owner could put it to in a whole year’s use. 

If there is a weak spot in a car it will be discovered under the strain of contests, and 
the improvement can be made. They show you where improvements can be made. 

Therefore—the private owner is the one who gains most from our automobile 
racing. 

We shall be pleased to send you our handsome new catalog, showing our various 
models reproduced in actual colors, if you will mail the coupon. 


Chalmers-Detroit Motor Co., Detroit, Michigan, U. S. A. 


LICENSED UNDER SELDEN PATENT 


Chalmers- Detroit 
** Forty’’ 
$2750 
Touring Car 
Roadster 


Pony Tonneau 








A Memo to 
Chalmers-Detroit Motor Co., Detroit, Mich. 


Please send me copy of ‘‘Flag to Flag’’ book, giving the 
story of the Denver-Mextico City trip; also send your catalog. 


Name 
Addre SS 


City 





County State 














The Only Complete Line of Shaft Driven Electrics 








6 bese announcement of the new Bevel Gear Shaft Drive Baker Electrics has 
proved the sensation of the year—yet bevel gear shaft drive is only one of the 
many good features which have put the Baker Electric in-a class by itself. The 
progressiveness shown by the development and adoption of this new drive is equally 
apparent in every detail of every Baker model. 

The longer wheel base, new spring suspension, centered wheel bearings, non- 
sparking motor, continuous torque controller and cushioned steering connections, 
are all exclusive Baker improvements, and they all help to make the Baker 
Klectric the smartest and most serviceable motor car ever built. 


Every Baker Electric, from the dignified four passenger Coupe to the racy Runabout, 


represents the highest attained degree of silence, safety, elegance and dependability. 


The Baker Electric, with its superior speed and mileage capacity, instant readiness 
for use and economy of maintenance, is the ideal car for city and suburban use. 











Write for our Handsome Catalog, which describes the new Models and their many exclusive improvements 


The BAKER MOTOR VEHICLE CO. 


60 West 80th Street :: CLEVELAND, OHIO, U. S. A. 


LARGEST AND OLDEST MANUFACTURERS OF ELECTRIC MOTOR CARS IN THE WORLD 
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